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(54) Photothermographic material 

(57) Disclosed is a photothermographic material comprising, on one side of a support, a photosensitive silver hal- 
ide, a non-photosensitive silver salt of an organic acid, a reducing agent for silver ions and a binder, which is character- 
ized by containing one or more phenol compounds as the reducing agent and one or more compounds satisfying at 
least one of the following requirements A and B in combination: 
A: the hydrogen bond formation rate constant Kf is 20-4000, 

B: the chemical structure is represented by the following formula (II), (III), (IV) or (V) (R 21 and others represent an alkyl 
group etc.). or has a phosphoryl group. According to the present invention, there Is provided a photothermographic 
material that can provide sufficient image density at practical reaction temperatures (specifically 100-140°C) with prac- 
tical reaction times (specifically 1 -30 seconds), and can sufficiently suppress coloration of blank portions during storage 
in the dark after development 



CM 
< 



CO 

CD 
O) 
O 




| . 



(III) 



42 



.63 



(iv> 



(V) 



Q. 
III 



Printed by Xerox (UK) Business Services 
2.16.7 (HRSV3.8 



ISDCCID: <EP 10963 10A2_I_> 



EP 1096 310 A2 

Description 

FIELD QFTHEINVFffrmM 



10 



15 



20 



25 



30 



35 



40 



50 



55 



[0001] The present Invention relates to a photothermographic material. In particular, it relates to a photothermo- 

S , UffiCient ima9e dCnSity andcan Sufficlent, y su PP ress cotoiHtion of blank portions 
during storage in the dark after development. 

BACKGROUND OF T HE INVENTION 

[°°° 2, r w 10 ?f i ent y eare - rcductlon 01 amo«"t of waste processing solutions Is strongly desired In the medical diag- 
nosis field and the photographic art field from the standpoints of environmental protection and space savings Tech- 
niques relating to photosensitive thermographic materials for use in medical diagnosis and photographic-art presses 
are required which enables efficient exposure by a laser image setter or a laser imager and formation of a dear btaS 
image having high resolution and sharpness. The photosensitive thermographic materials can provide users with a sim- 
pleand non-polluting heat development processing system that eliminates the use of solution-type processing cheml- 

STil ^ fT" b demanded thS fieW ° f 0rdlna, y ^age-forming materials. However, photo-images for medical 
use requ.re high image quality excellent in sharpness and graininess as they need very fine images. In addition for 

ZZ JTZ™; m °; 0chromatic ] ™** s are P rete "* d At P<— * various types of ham copy systems using pig- 
ment and dye. for example, ink ,et printers and electrophotographic systems are available as ordinary imaging systems 
However, no satisfactory image-forming system Is available for medical use. 

L 0004 !^ 4 Meanwhil «. methods utilizing a silver salt of an organic acid for forming an image by heat development are 
JSU'i eXa T' e - in U & N ° S - 3J52 ' 904 and 3 - 467 " 075 and D •OosLvoe, 4heima.br PnJSSSZ 
?ZT7m?Zl^ eSS ? S > T Materia, !• Neb,ette ' Wh ed ' C0mpiled * d Sturae - V - Walworth and A. Shepp. Chap- 
EiSS ( K ^ P ho k totn , erm °9 ra P hl « in particular, comprises a image-forming layer (photosensitive 

5? i r 9 8 H P !; otoca,a, y st *»ver halloa) * a catalytically active amount, a reducing agerrt, a reducible IZr 
salt (ag s.tosr salt of an organs acid), and optionally a toning agent for controlling tone of silver, which are usually dis- 
persed in a bindermatnx. When the photothermographic material is heated at a high temperature (e.g.. 80«C orhtaher) 
af.enmagew.se light exposure, a monochromatic black silver image Is produced through an oxidation-reduction reac 
Thp ^!ts»r " ' ht r ' la '' dB ? r " le re ducible silver salt (wh ich functions as an oxidizing agent) and the redudng[a^9^rt 
T^ox,d^n-reduct,on reaction is accelerated by catalytic action of a .atent image of silver halide generated upon 
exposure. Therefore, the monochromatic silver images are formed in exposed areas of the materials. tTiIs technique i 
disclosed in many references including U.S. Patent 2,910.377 and Japanese Patent Publication (Kokoku hereinafter 

43 * 4924 ; T d FUj ' MediCa ' Dnf FM " DP L — pUt into the martet - anSa^ng Ss- 

tem tor medical diagnosis utilizing photothermographic materials. 

^. S, .k .K BeCaU .i* atorementioned Photothermographic materials are not subjected to fixation after heat develop- 
ment the thermally reactive organic acid silver salt and reducing agent are left in the photothermographic materials as 
they are. Thus they suffer a problem that blank portions thereof are colored if the materia* arestoredfora long period 
?p££££ir e de "*>P m f m - Phe "°' tvpe reducing agents (see. for example. European Patent Publfcation 
EP0803764A1. Japanese Patent Laid-open Publication (Kokai. hereinafter referred to asJP-A) 51-51933, JP-A-6-3793 
etc) are effectively used tor the photothermographic materials because of their high reactivity, and the coloration of 
Wank portions can effecnvely be suppressed by reducing the amount thereof to be used. However, if the amount of o- 

2 tyP . e : ed " C, H ng TT bC USCd iS redU ° ed " * beC ° meS imp ° Ssible ,0 ° bta,n sufficiert ™9 a density, and thus 
image storability is difficult to be compatible with image density. 

SUMMARY OF THE INVENTION 

SS„t ^Zf.Tr^^^ PreSem inVenti ° n h 10 PTOVide 3 Photothermographic material that can provide 
^T^SSLST*? pract, i rcaCt,0n temperatures (spacificalV 100-140»C) with practical reaction times (specif- 
ically 1 -30 seconds), and can sufficiently suppress coloration of blank portions during storage in the dark after develop- 

2, th ^i"T f ° f *! P T m ,nVentfon conducted extenslve «" d 'es to achieve the aforementioned object As 

IT °D rate , COnstant were used in combination in photothermographic materials, sufficient image 

£T2£?£ 3 and lma9e St0raW,ity C0Uld be markedly improved witnout ^bstantialV degrading the reduc- 
ing property. Thus, they accomplished the present invention. 

[0008] That is, the present invention provides a photothermographic material comprising, on one side of a support 
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a photosensitive silver halide, a non -photosensitive silver salt of an organic acid, a reducing agent for silver ions and a 
binder, wherein it contains one or more phenol compounds as the reducing agent and one or more compounds satis- 
fying at least one of the following requirements A and B in combination: 
A: the hydrogen bond formation rate constant Kf is 20-4000, 
5 B: the chemical structure is represented by the following formula (II), (III), (IV) or (V), or has a phosphoryl group: 



10 




(II) (III) 



75 
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[0009J In the formula (II), R 21 and R 22 independently represent an alkyl group, and R 23 represents an alkyl group;- 
an aryl group or a heterocyclic group. Two or more of R 21 , R 22 and R 23 may be taken together to form a ring. r 
[0010] In the formula (III), R 31 and R 32 independently represent an alkyl group, an aryl group or a heterocyclic 
group. R 31 and R 32 may be taken together to form a ring. 
30 [0011] In the formula (IV). R 41 and R 42 independently represent an alkyl group, an aryl group or a heterocyclic 
group. R 43 represents an alkyl group, an aryl group, a heterocyclic group or -ISHR 44 ) (R 45 ). R 44 and R 45 independently 
represent an alkyl group, an aryl group or a heterocyclic group. Two or more of R 41 , R 42 R 43 , R 44 and R 45 may be taken 
together to form a ring. 

[0012] In the formula (V), R 51 , R 52 , R 53 , R 54 and R 55 independently represent a hydrogen atom or a subst'rtuent. 
35 Two or more of R 51 , R 52 , R 53 , R 54 and R^ 5 may be taken together to form a ring. 

[0013] The phenol compound contained in the photothermographic material of the present invention is preferably 
an o-polyphenol compound, in particular, a compound represented by the following formula (I). 



40 



45 




(I) 



[0014] In the formula, R 1 , R 2 R 3 , R 4 , R 5 , R 6 , R 7 and R 8 independently represent a hydrogen atom or a group that 
can substitute on a benzene ring, and L represents a group -S- or a group -CHR 9 - where R 9 represents a hydrogen 
atom or an alkyl group. 

[0015] As the compound represented by the formula (I), preferred are those compounds where R 2 , R 4 , R 5 and R 7 
55 are hydrogen atoms, R 1 and R 8 independently represents an alkyl group, R 3 and R 6 independently represents an alkyl 
group, and L is -CHR 9 -. Particularly preferred are those compounds where R 1 and R 6 independently represent a sec- 
ondary or tertiary alkyl group. 

[0016] The photothermographic material of the present invention preferably contains a compound of which hydro- 
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to 



is 



gen bond formation rate constant Kf is 70 to 4000. 

[001 7] Further, the photothermographic material of the present invention preferably contains an o-polyphenol com- 
pound and one or more compounds having a phosphoryl. The compound having a phosphoryl group is preferably a 
compound represented by the following formula (VI)- V 



(IV) 



30 



[0018] In the formula, R^'. R<e an d R<» independently represent an alkyl group, an aryl group, an aralkyl group an 
alKoxy group, an aryloxy group, an amino group or a heterocyclic group. 

[001 9] In the present specification. indicates a range including numerical values mentioned before and after It as 

20 the minimum and maximum values, respectively. 

[0020] By using a phenolic compound and a compound having a hydrogen bond formation rate constant Kf of 20- 
4000 or represented by the formula (II). (Ill), (IV) or (V) or a compound having a phosphoryl group in combination ft 
became possible to provide a photothermographic material that can provide sufficient image density at a practical relic- 
tion temperature and within a practical reaction time, and can sufficiently suppress coloration of blank portions after 

25 development and storage in the dark. 

BRIEF DESCRIPTION n F THE DRAWING 
[0021] 

Rg. 1 is a side view of an exemplary heat developing apparatus used for the examples. In the figure there are 
shown a photothermographic material 1 0. carrying-in roller pairs 1 1 , carrying-out roller pairs 1 2, rollers 13 a flat 
surface 14, heaters 1 5. and guide panels 16. The apparatus consists of a preheating section A, a heat development 
section B, and a gradual cooling section C. 

Fig.2 shows an inner packaging material 2 containing stacked photothermographic material sheets 1 in a predeter- 
mined size, which is further packaged with an outer packaging material 3. 

Fig. 3 shows stacked photothermographic material sheets 1 packaged with an Inner packaging material 20 
Rg. 4 Is a side view of the photothenmographlc material having a support 10. an Image-forming layer 1 1 and a sur- 
face protective layer 12 stacked in this order on one surface of the support, and a back layer 13 provided on the 
other side of the support 

PREFERRFD FMROHIM ENTS OFTHF INVENTION 

[0022] The photothermographic material of the present invention comprises, on one side of a support, a photosen- 
sitive silver halkte. a non-photosensitive silver salt of an organic acid, a reducing agent for silver ions and a binder It is 
characlenzed by containing (1 ) one or more phenol compounds as the reducing agent, and (2) one or more compounds 
satisfying at least one of the requirement A (ft has a hydrogen bond formation rate constant Kf of 20-4000) and the 
g^r^mWnSon 3 * afo ^«"«oned formula (II). (III). (IV) or (V). or has a phosphoryl 

[0023] The photothermographic material of the present invention contains one or more phenol compounds It Is 
Known that a phenol compound is used as a reducing agent as seen in European Patent Publication EP0803764A1 
nw£n . JP "* 6 " 3783 and 80 torth - and such knwi Phenol compounds can be used for the present invention' 
[0024] As a result of the extensive study of the present inventors, it was found that, if such a known reducing agent 

rn n i a m hr?° Un i rePreS9 !!! 9d * the formU ' a 0I)> (,,l)> (IV) 0r (V) or a impound having a phosphoryl group were used 
Sigh h^ev2o"X mPOUnd Pr6Sent inVerti ° n ' °" P0 * Phen0 ' COmP ° UndS " Pre,e,Ted b8CaUSe ° f 
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[0026] The "o-polyphenol compound" referred to in the present specification may be any compound, so long as it 
is a reducing agent containing the following structure. 

OH OH 

W 

[0027] Among such compounds, those compounds of the formula (I) are preferred because of their higher heat- 
developabifity. The compounds of the formula (I) will be explained in detail. 

[0028] In the formula (I), R 1 to R 8 independently represent a hydrogen atom or a group that can substitute on a ben- 
ts zene ring. Examples of the group that can substitute on a benzene ring include a halogen atom, an alkyf group, an ary! 
group, an aralkyl group, an alkoxy group, an acylamino group, a sulfonamide group, an acyl group, a carbamoyl group, 
a sulfamoyl group, an alkoxycarbonyl group, a sutfonyl group, an alkoxyalkyl group, an acylaminoalkyl group and so 
forth. Examples of the alkyl group include methyl group, ethyl group, propyl group, butyl group, isopropyl group, t-butyl 
group, t-amyl group, cyclohexyl group, 1 -methylcydohexyl group and so forth. Examples of the aralkyl group include 
20 benzyl group and so forth. 

[0029] Preferably, R 1 , R 3 , R 6 and R 8 independently represent an alkyl group, more preferably a primary alkyl group 
having 1 -20 carbon atoms, a secondary alkyl group having 3-20 carbon atoms, or a tertiary alkyl group having 4-20 car- 
bon atoms. 

[0030] These groups may further have one or more suitable substituents. Examples of the substituents indude a 
25 halogen atom, an aryl group, a heterocyclic group, an alkoxy group, an aryloxy group, an alkylthlo group, an arylthio 
group, a hydroxyl group, an acyloxy group, an amino group, an alkoxycarbonyl group, an acyl group, an acylamino 
group, an oxycarbonyl group, a carbamoyl group, a sulfonyl group, a sulfamoyl group, a sulfonamide group, a phospho- 
ryl group, a carboxyl group and so forth. 

[0031] Examples of the primary alkyl group indude methyl group, ethyl group, propyl group, butyl group, pentyl 
ao group, hexyl group, heptyl group, octyl group, nonyl group, decyl group, dodecyl group, benzyl group, methoxymethyl 
group, 2-methoxyethyl group, phenethyl group, hexyloxycarbonylmethyl group and so forth. Preferred are methyl group 
and ethyl group. 

[0032] Examples of the secondary alkyl group include isopropyl group, cyclohexyl group, cyclopentyl group, t- 
methoxymethyl-ethyl group, 1 -butoxyethyl-ethyl group and so forth. Preferred are unsubstituted secondary alkyl groups, 

35 and particularly preferred are isopropyl group and cyclohexyl group. 

[0033] Examples of the tertiary alkyl group include t-butyl group, t-amyl group, t-octyl group, 1 -methylcydohexyl 
group, 1-methylcyclopentyl group, 1-methylcyclopropyl group, l-methyl-1-phenylethyl group, 1,1-dlrnethyl-4-hexytoxy- 
carbonylbutyl group and so forth. Preferred are unsubstituted tertiary alkyl groups, particularly preferred are t-butyl 
group and 1 -methylcydohexyl group, and the most preferred is t-butyl group. 

40 [0034] Preferably, R 1 and R 8 independently represent a secondary alkyl group or a tertiary alkyl group, tf a second- 
ary alkyl group or a tertiary alkyl group is selected, coating amount can be markedly reduced, and hence the production 
cost of the photothermographic material and labors may be markedly reduced. Further, if a secondary alkyl group or a 
tertiary alkyl group is selected, image storability is extremely degraded, unless a compound having a phosphoryl group 
is used in combination. However, by using them in combination according to the present invention, the image storability 

45 is markedly improved. In view of development activity, tertiary alkyl groups are preferred as R 1 and R 8 . While R 1 and 
R 8 may be identical or different, they are preferably identical to each other. 

[0035] As R 3 and R 6 , unsubstituted alkyl groups are preferred. Specific examples thereof include methyl group, 
ethyl group, propyl group, butyl group, isopropyl group, t-butyl group, t-amyl group, cyclohexyl group, 1 -methylcydohexyl 
group and so forth. More preferred are methyl group, ethyl group, isopropyl group and t-butyl group, and most preferred 
so are methyl group and ethyl group. 

[0036] Preferably, R 2 , R 4 , R 5 and R 7 independently represent a hydrogen atom, a halogen atom or an alkyl group, 
more preferably a hydrogen atom. 

[0037] L represents a group -S- or a group -CHR 9 - where R 9 represents a hydrogen atom or an alkyl group. The 
alkyl group is preferably one having 1 -20 carbon atoms, which may be unsubstituted or substituted with another or other 
55 substituents. Examples of the unsubstituted alkyl group include methyl group, ethyl group, propyl group, butyl group, 
heptyl group, undecyl group, isopropyl group, 1 -ethylpentyl group, 2,4,4-trlmethylpentyl group and so forth. Examples 
of the substituent for the alkyl group are similar to those mentioned for R 1 , R 3 , R 8 and R 8 R 9 is more preferably a hydro- 
gen atom or an unsubstituted alkyl group having 1-12 carbon atoms, further preferably a hydrogen atom or an alkyl 
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group having 1-7 carbon atoms, particularly preferably a hydrogen atom, methyl group orn-propyl group 

SS H«™,S?IL C LT nPl . eS ° f Phen °' com P° und of the iom »* 0 ««* for the present invention will be listed 
below. However, the phenol compounds that can be used for the present invention are not limited to these. 



(1-1) 



(1-2) 
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(1-3) 



(1-4) 
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(1-5) 



OH r 1 ** 7 OH 




(1-6) 
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OH 
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(1-12) 
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(1-19) 
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(1-20) 



(1-21) 
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(1-24) 

(1-25) 
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35 [0039] Other than the above compounds, specific examples of the phenol compound used for the present Invention 
are also seen in European Patent Publication EP0803764A1 , JP-A-51-51933 and JP-A-6-3793. 
[0040] The addition amount of the phenol compound Is preferably 0.01-4.0 gfm 2 t more preferably 0.1-2.0 g/m 2 . 
With respect to one mole of silver on the surface having the Image-forming layer, it is preferably 2-40 mole %, more pref- 
erably 5-30 mole %. 

40 [0041] Now, the compound having a hydrogen bond formation rate constant Kf of 20-4000 will be explained. 

[0042] The hydrogen bond formation rate constant Kf, which Is used as an Index of hydrogen bond formation, is a 
constant that was examined by R.W. Taft et al. in J. Am. Chem. Soc., 91 , 4794 (1969), etc. This is a reaction rate con- 
stant in a reaction where a hydrogen bond is formed between p-FC 6 H40H and a compound, and it is measured by F- 
NMR or IR or by using a thermodynamic technique. Specific hydrogen bond formation rate constants Kf of various com- 

45 pounds are mentioned in the aforementioned J. Am. Chem. Soc., 91 , 4794 (1969). In the present invention, Kf is pref- 
erably 20-4000, more preferably 70-4000, further preferably 100-4000, particularly preferably 250-2000. Typical 
examples of compounds having a hydrogen bond formation rate constant Kf of 20-4000 are listed below. 





Kf 


Hexamethytphosph amide 
Triphenylphosphine oxide 
4-Dimethylaminopyridine 
Dimethyl sulfoxide 


3600 

1456 ±80 
650+90 
338 ±7 
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Kf 


2,6-Dimethyl-y-pyrone 


v IO i I O 


Tetramethylurea 


CD 1 X O 


Trimethyl phosphate 


pert + a 
coy x o 


N,N-Dimethylacetarnide 


tHt X D 


N,N-Dimethy1benzarnide 


■ o/ X 1 D 


Phenyl methvl sulfaxidp 


1 *♦ 1 X 4 


4-MethoxvDvridine 


i oy x 2 


4-MethvfDvridinp 

■ » ■ w m i ^/ y 9 lull IC 


1U/ ±2 


t^n i icu ly ^yuiUMCAyrarnirie 


1 ID ± 2 


N . N -Di m ethvff orma miri a 

"i" win icu ly uui 1 1 leu | iiut? 


lib ± 2 


DiDhenvl SuKnyMA 


106 ± 2 


Flavone 


98 ±6 


N N -Dim Afh\/i-n.nror»\ /i a m»r»ia 

»«,iw u/ii i iciMyi-n-pr u|jyiarnin© 


95 ± 1 


Xrlmftthvlaml no 

ii u i «s ii ly icu i ll lie 


85 ±2 


2-n-Butylpyrkflne 


76 ±2 


Pyridine 


76±1 


Quinoline 


71 ±3 


Tri-n-butylarnine 


37±3 


N , N-Dimethy ben2y!ami ne 


38 ±3 


Pyrimidine 


22.5 ±0.5 
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[0043] "me compound of the formula (II) will be explained In detail hereafter 

[0044] In the formula (II). R« and R 22 independently represent an alkyt group, R*> represents an alkyl group an 
arylgroup or a heterocyclic group. These groups may be unsubstituted or maybe substituted with one oTmonJsubstT 

M," ^L! m ? nC ° ned me,hyl 9rou P' eth >" arou P- P ro fV 9n>up. butyl group, isopropyl group t-buty. 

IZZ S 9r ° UP ' Cyd0h h eXy ' 9r0Up ' ^thyteyctohexyl group, benzyl group and so forth as the alkyl g^up phenyl 

Td so feS r^ , K P ? e,h °^ Pheny ' 9 ^ P Bnd 80 f0rth 38 me "* ^"P- 2-t«mhydrofurany. group, 4-^jyrfdy I group 
and so forth as the ^heterocyclic group. These groups may be unsubstituted or may be substituted with one or more 

[0045] The compound of the formula (III) will be explained in detail hereafter 

SroTrh 1 T f0m,U ' a R3 u and inde P ende "«V W« an alky, group, an aryl group or a heterocyclic 
Snl • , may ^ 8 " nsubstituted or ma V be substituted with one or more subetttuents. Examples of theL- 

^T° Se Subs,ltuents hereinafterfor R* As specific examples of R* and R* me rein be 

^ T % ^ eX ? 9r ° UP - 9f0UP and S ° torth 88 4,16 ^ 8™* P hen V' 9 ro "P- P^y> B»"P v P^thoxt 

22 * 88 "* TP' Oroup. 4-pyr.dyl group and soioZ £ the het^dc 

may do laxen together to form a ring. 

[0047] The compound of the formula (IV) will be explained in detail hereafter. 

[0048] in the formula (IV). R 41 and R« independently represent an alkyl group, an aryl group or a heterocyclic 
group. R« rcp^ ^ ^ group> ^ ^ group fl heter |C or N (R^)(R«).^ and R^ LeptSv 

Z££ "e a o?more l t b a Z ry J S°? * ^ 7,1686 9r °" pS may be " CbTSS 

SKi^SiT ^1 r U! Xample < S ,°' * e subslitue "fc ^"°e those substituents mentioned hereinafter for 

• * SpeCrflC eXamp,es " ' a " d R43 . *™ be mentioned methyl group, ethyl group, propyl group butyl 
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group, isopropyl group, t-butyl group, t-amyl group, cyclohexyl group, 1-methylcyclohexyl group, benzyl group and so 
forth as the alkyl group, phenyl group, p-tolyi group, p-methoxyphenyl group and so forth as the aryl group, 2-tetrahy- 
drofuranyl group, 4-pyridyl group and so forth as the heterocyclic group. These substituents may be unsubstituted or 
may be substituted with one or more other substituents. Two or more of R 41 , R 42 , R 43 , R 44 and R 45 may be taken 
5 together to form a ring. 

[0049] The compound of the formula (V) will be explained in detail hereafter. 

[0050] In the formula (V), Ft 51 . R 52 R 53 . R 54 and R 55 independently represent a hydrogen atom or a substituent. 
Examples of the substituent include a linear, branched or cyclic alkyl group, a linear, branched or cyclic alkenyl group, 
an alkynyl group, an aryl group, an acyloxy group, an alkoxycarbonyloxy group, an aryloxycarbonyloxy group, a car- 
lo bamoyloxy group, a carbonamide group, a sulfonamide group, a carbamoyl group, a sulfamoyl group, an alkoxy group, 
an aryloxy group, an aryloxycarbonyl group, an alkoxycarbonyl group, an N-acylsulfamoyl group, an N-surfamoylcar- 
bamoyl group, an alkylsulfonyl group, an arylsulfonyl group, an alkoxycarbonylamino group, an arytoxycarbonylamino 
group, an amino group, an ammonio group, a cyano group, a nitro group, a carboxyi group, a hydroxy group, a sulfo 
group, a mercapto group, an alkybulfinyl group, an arylsulfinyl group, an aJkylthio group, an arylthio group, a ureido 
is group, a heterocyclic group (for example, 3- to 1 2-membered monocycles or condensed cycles containing at least one 
nitrogen atom, oxygen atom, sulfur atom or the like), a heterocycryloxy group, a heterocycrylthio group, an acyl group, 
a sulfarnoylamino group, a silyl group, a halogen atom and so forth. 

[0051] Specific examples of the substituent include a hydrogen atom, a linear, branched or cyclic alkyl group having 
1-10 carbon atoms (e.g., trifluoromethyl, methyl, ethyl, propyl, heptafluoropropyl, isopropyl, butyl, t-butyl, t-pentyl, 

20 cyclopentyl, cyclohexyl, octyl. 2-ethylhexyl etc.), a Dnear, branched or cyclic alkenyl group having 2-10 carbon atoms 
(e.g., vinyl, 1-methyMnyl, cyclohexen-1 -yl etc.). an alkynyl group having 2-10 carbon atoms (e.g., ethynyl, 1-propynyl 
etc.), an aryl group having 6-14 carbon atoms (e.g., phenyl, naphthyl etc.), an acyloxy group having 1-10 carbon atoms 
(e.g., acetoxy, benzoyloxy etc.), an alkoxycarbonyloxy group having 2-10 carbon atoms (e.g., methoxycarbonyloxy 
group, 2-methoxyethoxycarbonyloxy group etc.). an aryloxycarbonyloxy group having 7-1 4 carbon atoms (e.g.. phenox- 

25 ycarbonyloxy group etc.), a carbamoyloxy group having 1-12 carbon atoms (e.g., N,N-dimethytearbamoyloxy etc.). a 
carbonamide group having 1-12 carbon atoms (e.g., formamide, N-methylacetamide, acetamide, N-methylformamide, 
benzamide etc.), a sulfonamido group having 1-10 carbon atoms (e.g., methanesultonamido, benzenesulfonamido, p- 
toluenesulfonamido etc.), a carbamoyl group having 1-10 carbon atoms (e.g., N-methylcarbamoyl, N,N-diethylcar- 
bamoyl, N-mesylcarbamoyl etc.), a sulfamoyl group having 0-10 carbon atoms (e.g., N-butylsuIfamoyl, N.N-diethylsul- 

30 famoyl, N-methyl-N-(4-methoxyphenyl)sulfamoyl etc.). an alkoxy group having 1-10 carbon atoms (e.g., methoxy, 
propoxy, isopropoxy, octyloxy, t-octyloxy etc.), an aryloxy group having 6-14 carbon atoms (e.g., phenoxy, 4-methoxy- 
phenoxy, naphthoxy etc.), an aryloxycarbonyl group having 7-14 carbon atoms (e.g., phenoxycarbonyl, naphthoxycar- 
bonyl etc.), an alkoxycarbonyl group having 2-10 carbon atoms (e.g., methoxycarbonyl, t-butoxycarbonyl etc.), an N- 
acylsuffamoyl group having 1-12 carbon atoms (e.g.. N-ethylsutfamoyl, N-benzoylsutfamoyl etc.), an N-sulfamoylcar- 

35 bamoyl group having 1-12 carbon atoms (e.g., N-methanesulfonylcarbamoyl group etc.), an alkylsulfonyl group having 
1-10 carbon atoms (e.g., methanesulfonyl, octylsulfonyl, 2-methoxyethylsulfonyl etc.), an arylsulfonyl group having 6-14 
carbon atoms (e.g., benzenesulfonyl, p-toluenesurfonyl, 4-phenylsuffonylphenytsulfonyl etc.), an alkoxycarbonylamino 
group having 2-10 carbon atoms (e.g., ethoxycarbonylamlno etc.), an aryloxycarbonylamino group having 7-14 carbon 
atoms (e.g., phenoxycarbonylamino, naphthoxycarbonylamino etc.), an amino group having 0-10 carbon atoms (e.g., 

40 amino, methylamino, diethytamino, dilsopropylamino, anifino, morpholino etc.), an ammonio group having 3-12 carbon 
atoms (e.g., trimethylammonio group, dimethylbenzylammonio group etc.), a cyano group, a nitro group, a carboxyi 
group, a hydroxy group, a sulfo group, a mercapto group, an alkylsulfinyl group having 1-10 carbon atoms (e.g., meth- 
anesulfinyl, octanesulflnyl etc.), an arylsulfinyl group having 6-14 carbon atoms (e.g., benzenesutfinyl, 4-chlorophenyl- 
sulfinyl, p-toluenesulfinyl etc.), an alkylthio group having 1-10 carbon atoms (e.g., methylthlo, octylthio, cyclohexytthlo 

45 etc.), an arylthio group having 6-1 4 carbon atoms (e.g., phenytthio, naphthylthio etc.), a ureido group having 1-13 car- 
bon atoms (e.g. 3-methylureido, 3,3-dimethylureido, 1 ,3-diphenylureido etc.), a heterocycnc group having 2-1 5 carbon 
atoms (a 3- to 1 2-membered monocycle or condensed cycle containing nitrogen, oxygen, sulfur etc. as a hetero atom, 
e.g., 2-furyl, 2-pyranyl, 2-pyridyl, 2-thienyl, 2-imlda2olyl, morpholino, 2-quinoryl, 2-benzimidazolyl, 2-benzothiazoryl, 2- 
benzooxazolyl etc.), a heterocyclyloxy group (e.g., pyridyloxy, pyrazolyloxy etc.), a heterocyclylthio group (e.g., tetra- 

50 zolylthio. 1 ,3,4-thiadiazolylthio. 1 ,3,4-oxadiazorylthio, benzimidazorylthio etc.), an acyl group having 1-12 carbon atoms 
(e.g., acetyl, benzoyl, trrfluoroacetyt etc.), a sulfarnoylamino group having 0-10 carbon atoms (e.g., N-butylsulfa- 
moylamino, N-phenylsulfamoyiamino etc.), a silyl group having 3-12 carbon atoms (e.g., trimethylsilyl, dimethyl-t-butyls- 
ilyl etc.), a halogen atom (e.g., fluorine atom, chlorine atom, bromine atom etc.) and so forth. The aforementioned 
substituents may further have one or more substituents, and examples of such substituents are those mentioned above. 

55 Two or more groups selected from R 51 , R 52 , R 53 , R 54 and R 55 may be taken together to form a ring. 

[0052] Specific examples of the electron -donative compounds used for the present Invention, i.e., compounds of 
the formulas (II), (III), (IV) and (V), will be mentioned below. However, the present invention is not limfted to these. 



13 



SDCCIO: <EP 1Q9631GA2J_> 



40 



45 



50 



EP 1 096 310 A2 



(1) 



0X0 



w 



15 



(2) 




SO 



<3) 




(4) 




55 



SDOC1D: <EP 1C9G310A2J_> 



14 



EP 1 096 310 A2 





16 



EP1 096 310 A2 




iSDOCIft <EP »0983!0A2_U 



17 



EP 1 096 310 A2 




[0053] The compound having a phosphoryl group' (it may be referred to as a 'phosphoryl compound" hereafter) 
used for the present invention may be any compound so long as it is a compound having one or more phosphoryl 
groups. In particular, the compounds represented by the aforementioned formula (VI) are preferred 
[0054] In the formula (VI), pfi\ R« and R 63 independently represent an alkyl group, an aryl group, an aralkyl group 
an aikoxy group, an aryloxy group, an amino group or a heterocyclic group. These groups may be unsubstituted or they 
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may have one or more substituents. 

[0055] Example of the alkyl group include methyl group, ethyl group, butyl group, octyl group, dodecyl group, iso- 
propyl group, t-butyl group, t-amyl group, t-octyl group, cyclohexyl group, 1 -methylcydohexyl group and so forth. Exam- 
ples of the aryl group include phenyl group, cresyl group, xylyl group, naphthyl group, 4-t-butylphenyl group, 4-t- 

5 octytphenyl group, 4-anisidyl group, 3,5-dichlorophenyl group and so forth. Examples of the aralkyl group include benzyl 
group, phenethyl group, 2-phenoxypropyl group and so forth. Examples the alkoxy group include methoxy group, ethoxy 
group, butoxy group, octyloxy group, 2-ethylhexyloxy group, 3,5,5-trimethylhexyloxy group dodecyloxy group, cyclohex- 
yloxy group, 4-methylcyclohexyloxy group, benzyloxygroup and so forth. Examples of the aryloxy group include phe- 
noxy group, cresyloxy group, isopropylphenoxy group, 4-t-butylphenoxy group, naphthoxy group, biphenyloxy group and 

io so forth. Examples of the amino group include dimethylamino group, diethylamino group, dibutylamino group, dloc- 
tylamlno group, N-memyl-N-hexylarnlno group, dicyclohexylamlno group, diphenylamlno group, N-methyl-N -pho- 
ny larni no group and so forth. 

[0056] R B \ R 62 and R 63 preferably represent an alkyl group, an aryl group, an alkoxy group or an aryloxy group. 
More preferably, at least one of R 61 , R 62 and R 63 represents an alkyl group or an aryl group, and further preferably two 

is or more of them represent an alkyl group or an aryl group. It is preferred that R 61 , R 62 and R 63 are the same groups 
from the point that such compounds are available at low cost. When R 61 , R 62 and R 63 have a substituent, examples of 
the substituent include a halogen atom, an alkyl group, an aryl group, an alkoxy group, an amino group, an acyl group, 
an acylamino group, an alkyfthio group, an arytthio group, a sulfonamide group, an acyloxy group, an oxycarbonyl group, 
a carbamoyl group, a sulfamoyl group, a sulfonyl group, a phosphoryl group and so forth. Preferred substituents are a 

20 substituted or unsubstited alkyl group, aryl group, alkoxy group and aryloxy group, and examples thereof include, for 
example, methyl group, ethyl group, i sop ropy) group, t-butyl group, t-octyl group, phenyl group, 4-alkoxyphenyl group, 4- 
acyloxyphenyl group, methoxy group, phenoxy group and so forth. 

[0057] As R 63 , a phenyl group is preferred and a phenyl group one of which ortho positions is substituted is more 
preferred. More precisely, examples of the substituent at the ortho positions include a linear, branched or cyclic alkyl 

25 group, a linear, branched or cyclic alkenyl group, an alkynyl group, an aryl group, an acyloxy group, an alkoxycarbony- 
loxy group, an arytoxycarbonyloxy group, a carbamoyloxy group, a carbonamide group, a sulfonamide group, a car- 
bamoyl group, a sulfamoyl group, an alkoxy group, an aryloxy group, an arytoxycarbonyl group, an alkoxycarbonyl 
group, N-acylsulfamoyl group, N-surfamoylcarbamoyl group, an alkyisulfonyl group, an arytsulfonyl group, an alkoxycar- 
bonylamino group, an aryloxycarbonylamino group, an amino group, an ammonio group, a cyano group, a nrtro group, 

30 a carboxyt group, a hydroxy group, a surfo group, a mercapto group, an afkylsurflnyl group, an arylsulfinyl group, an 
aikylthio group, an arytthio group, a ureido group, a heterocyclic group (for example, 3- to 1 2-membered monocycles or 
condensed cycles containing at least one nitrogen atom, oxygen atom, sulfur atom or the like), a heterocyclyloxy group, 
a heterocycrylthb group, an acyl group, a surfamoylamino group, a sifyl group, a halogen atom and so forth. 
[0058] Specific examples of the substituent Include a hydrogen atom, a linear, branched or cyclic alkyl group having 

35 1-10 carbon atoms (e.g., trifluoromethyl, methyl, ethyl, propyl, heptafluoropropyl, isopropyl, butyl, t-butyl, t-pentyl, 
cyclopentyt. cyclohexyl, octyl, 2-ethylhexyl etc.), a linear, branched or cyclic alkenyl group having 2-10 carbon atoms 
(e.g., vinyl, 1 -methyrvinyl, cyclohexen-1-yl etc.), an alkynyl group having 2-10 carbon atoms (e.g., ethynyl, 1-propynyi 
etc.), an aryl group having 6-14 carbon atoms (e.g., phenyl, naphthyl etc.), an acyloxy group having 1 -10 carbon atoms 
(e.g., acetoxy, benzoyloxy etc.), an alkoxycarbonyloxy group having 2-10 carbon atoms (e.g., methoxycarbonyloxy 

<o group, 2-methoxyethoxycarbonyloxy group etc.) , an aryloxycarbonyloxy group having 7-14 carbon atoms (e.g., phenox- 
ycarbonyloxy group etc), a carbamoyloxy group having 1-12 carbon atoms (e.g., N,N-dimethylcarbamoyloxy etc.), a 
carbonamido group having 1-12 carbon atoms (e.g., formamido, N-methylacetamido, acetamido, N-methylformamido, 
benzamido etc.), a sulfonamido group having 1-10 carbon atoms (e.g., methanesurfonamido, benzenesuffonamtdo, p- 
toluenesuffonamido etc), a carbamoyl group having 1-10 carbon atoms (e.g., N-methy {carbamoyl, N.N-diethylcar- 

45 bamoyl, N-mesylcarbamoyl etc.), a surfamoyl group having 0-10 carbon atoms (e.g., N-butylsurfamoyl, N,N-diethylsul- 
famoyl, N-methyl-N-(4-methoxyphenyl)surfamoyl etc.), an alkoxy group having 1-10 carbon atoms (e.g., methoxy, 
propoxy, isopropoxy, octyloxy, t-octyloxy etc.), an aryloxy group having 6-14 carbon atoms (e.g., phenoxy, 4-methoxy- 
phenoxy, naphthoxy etc.), an arytoxycarbonyl group having 7-14 carbon atoms (e.g., phen oxycarbonyl, naphthoxycar- 
bonyl etc.). an alkoxycarbonyl group having 2-10 carbon atoms (e.g., meth oxycarbonyl, t-butoxycarbonyl etc.), an N- 

50 acylsutfamoyl group having 1-12 carbon atoms (e.g., N-ethylsulfamoyi, N-benzoylsulfamoyl etc.), an N-sulfamoylcar- 
bamoyl group having 1-12 carbon atoms (e.g., N-methanesulfonyicarbamoyt group etc.), an alkyisulfonyl group having 
1-10 carbon atoms (e.g., methanesulfonyl, octylsulfonyl, 2-methoxyethylsurfonyl etc.), an arytsulfonyl group having 6-14 
carbon atoms (e.g., benzenesutfonyt, p-toluenesuffonyl, 4-phenylsutfonylphenytsutfonyl etc.), an alkoxycarbonylamino 
group having 2-10 carbon atoms (e.g., ethoxycarbonylamino etc.), an aryloxycarbonylamino group having 7-14 carbon 

55 atoms (e.g., phenoxycarborrylamino, naphthoxycarbonylamino etc.), an amino group having 0-10 carbon atoms (e.g., 
amino, methylamino, diethylamino, diisopropylamino, anilino, morpholino etc.), an ammonio group having 3-12 carbon 
atoms (e.g., trimethylammonio group, dimethylbenzylammonlo group etc.), a cyano group, a nitro group, a carboxyl 
group, a hydroxy group, a sulfa group, a mercapto group, an alkylsulfirryl group having 1-10 carbon atoms (e.g., meth- 
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suWnyl. p-to.uenesulf.ntf etc.). an alkyfthio group having 1-10 carbon atoms (e.g., methyMo. octytthio. cyclohexylthfo 
etc.). an arylthc group having 6-14 carbon atoms (e.g., phenylthio, naphthylthio etc.). a lireido group having M t car- 
bon atoms (e.g 3-methylureido. 3.3-dimethylureido, 1.3-diphenylureido etc.). a heterocyclic group having 2-15 carbon 
atoms (a 3- to 1 2-membered monocycle or condensed cycle containing at least one nitrogen, oxygen, sulfur etc as a 

S?° 3 T;!' 9 " *L f""^' 2 " Pyridy1, 2 * thieny1, 2 - ,mWa20, y , . ™rphollno. 2-qulnolyl. 2-ben 2 imidazolyl. 2-ben- 
zothiazolyl, 2-benzoxazoiyl etc.), a heterocydyloxy group (e.g.. pyridyloxy. pyrazolyloxy etc.). a heterocyclic group 
(e.g., tetrazolyith.o. 1 ,3,4-thiadiazolylthio. 1.3.4-oxadiazolylthio, benzimidazolyrthio etc.). an acyl group having 1-I2car 
bon atoms (e.g.. acetyl, benzoyl, trifluoroacetyl etc.), a sulfamoylamino group having 0-10 carbon atoms (e.g.. N-butyl- 
huMVM TT "V**"*^™^™™ etc.). a silyl group having 3-12 carbon atoms (e.g, trimethylsHyl. dimemyTt- 
butyls.lyl etc.). a halogen atom (e.g.. fluorine atom, chlorine atom, bromine atom etc.) and so forth. 
[0059] The . aforementioned substituents may be present on a position other than the ortho positions of the phenyl 
group in R . When R is a phenyl group having a substituent at its ortho position. R 61 and R 82 preferably represent 
an alkyl group or an aryl group. * i=»««*eni 

[0060] Specific examples of the compound having a phosphoryl group used for the present invention will be listed 
below. However, the present invention Is not limited to these. 
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2„ ftl J • a ^ ton &rn0uri } * lhe ~^POund that satisfies at least one of the above requirements A and B Is pref- 
£S± f££ mo ^ P refera "y 0.1-2.0 gm* With respect to one moie of silver on the surface having the Image- 
forming layer, it Is preferably 2-40 mole %. more preferably 5-30 mole % 

(0062] The ratio of the addition amounts (molar ratio) of the phenolic reducing agent (compound of the formula (I)) 
and the compound that satisfies at least one of the above requirements A and B is preferabjin the range of 0 t o 
more preferably in the range of 0.1 -2.0, further preferably in the range of 0 5-1 5 

S re n.,2 e ST? C ° w T Und (COmp0und of me for ™ la W) and the compound that satisfies at least one of the 
a^Z^r ^ and B are preferably contained in the image-forming layer containing a silver salt of an organic 
acid. However one of them may be contained In the image-forming layer and the other may be contained in a non- 

£Z" for" 9 ^ JaCSnt T^*' ° r th6 b0th may be C ° ntained in a »»n-Image-formlng toyer Further, when the 
image-forming layer consists of a plurality of layers, they may be contained In different layers 

2S?«»2^ h !l n ? C ° m £° Und < com P° und <* the f«>""u'a (I)) and the compound that satisfies at least one of the 

ZZZSTl . 2 . may 6 C ° ntalned in 3 C ° atin9 S0luti0n h any ««•• ,or "*mP'e. «" a state of so.ution. 
S2? f ^ ?„ * mteropartte,e *P«^° n or t" 6 *• t° °* contained in the photosensitive material. 
SSLi 8 W I" 0 *" emulsi,ication '""hod. there can be mentioned a method of mechanically preparing an 

SSiSEZZZT 0 an such 85 dibutyl phtha,ate - tricresyI phosphate - 9,yceryl triacetate » *i 

late, ethyl acetate or cyclohexanone as an auxiliary solvent for dissolution 

EJ32L*! 8 3 T m ! , ;[ opa ^ icle method, there can be mentioned a method of preparing a solid dispersion 

l h rZ,?£ I" 6 iTi ? mP ° Und ^P 01 ^ °' the formufc (.)) or the compound mat satisfies at leaTone 

sld !Sz ;:r s i. a : d i ,n a r* - * so,vent sucn 68 ■*» * «*. «** ban 

sand mill, jet mill, roller mill or the like or by means of ultrasonic wave. In this operation, a protective colloid (e g polv 

t ose SUrfaCtant e - 9 " a " ani ° niC SUrtaCtant SUCh M 80diUm triisoprepyinaphthalenesuSe mSure of 

those having three eopmpyl groups on different positions)) and so forth may be used. An aqueous dispersion may con- 
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— — — tain a preservative (e.g.,-benzisothiazolinone sodium.sait) 

[0087] A silver salt of an organic acid that can be used in the present invention is a silver salt relatively stable 
against light, but forms a silver image when it is heated at 80°C or higher in the presence of an exposed photocatalyst 
(e.g., a latent image of photosensitive silver halide) and a heat developing agent The silver salt of an organic acid may 
5 be any organic substance containing a source capable of reducing silver ions. Such non-photosensitive silver salts of 
an organic acid are disclosed in J P-A-1 0-62899, paragraphs 0048 to 0049, European Patent Publication 
EP0803763A1 , page 1 8, line 24 to page 1 9. line 37 and European Patent Publication EP096281 2A1 . Silver salts of an 
organic acid. In particular, a long chained aliphatic carboxylic acid. having from 1 0 to 30, preferably from 15 to 28 carbon 
atoms are preferred. Preferred examples of the silver salt of an organic acid include silver behenate, silver arachidinate, 
w silver stearate, silver oleate, silver laurate, silver caproate, silver myristate, silver palmitate, mixtures thereof and so 
forth. 

[0068] The shape of the silver salt of an organic acid that can be used for the present Invention is not particularly 
limited. Scaly silver salts of an organic acid are preferred for the present invention. Scaly silver satts of an organic acid 
are herein defined as follows. A sample of a silver salt of an organic acid is observed under an electronic microscope, 
is and the shape of the observed grains of the salt of an organic acid is approximated to rectangular parallelepiped. The 
edges of each rectangular parallelepiped are named as a, b and c according to increasing size (c and b may be the 
same). From the shorter edges a and b, x is obtained according to the following equation: 

x = b/a 

20 

[0089] The values of x are obtained for about 200 grains, and an average of the value is named as x (average). 
Samples that satisfy the requirement of x (average) £1.5 are defined to be scaly. Scaly grains preferably satisfy 30 £ x 
(average) > 1 .5, more preferably 20 2 x (average) > 2.0. Acicular grains satisfy 1 5 x (average) < 1 .5. 
[0070] In scaly grains, "a' is interpreted as the thickness of tabular grains of which main planes are defined by the 
25 sides of b and c. The average of "a* is preferably from 0.01 jim to 0.23 urn, more preferably from 0.1 pm to 0.20 ujn. 
The average of c/b is preferably from 1 to 6, more preferably from 1 .05 to 4, further preferably from 1 .1 to 3, most pref- 
erably from 1.1 to 2. 

[0071] The grain size distribution of the silver salt of an organic acid Is preferably monodispersion. The term "mon- 
odis pension" as used herein means that the percentage of the value obtained by diviolng the standard deviation of the 

30 length of the short axis or the long axis by the length of the short axis or the long axis, respectively, is preferably 100% 
or less, more preferably 80% or less, further preferably 50% or less. The shape of the silver salt of an organic acid can 
be determined from a transmission electron microscope image of silver salt of am organic acid dispersion. Another 
method for determining monodispersion includes a method involving the step of obtaining the standard deviation of a 
volume-weighted average diameter of the silver salt of an organic acid. The percentage (coefficient of variation) of the 

as value obtained by dividing the standard deviation by the volume-weighted average diameter is preferably 1 00% or less, 
more preferably 80% or less, further preferably 50% or less. For example, the value can be obtained from a grain size 
(volume-weighted average diameter) determined by irradiating silver salt of an organic acid dispersed in a solution with 
a laser ray and determining an autocorrelation function of the scattered light on the basis of the change In time. 
[0072] Methods for production and dispersion of the silver salt of an organic acid used for the present invention can 

40 be known ones. For example, the aforementioned J P-A-1 0-62899, European Patent Publication EP0803763A1, and 
EP0962812A1 can be referred to. 

[0073] in the present invention, the photosensitive material can be produced by mixing an aqueous dispersion of 
the silver salt of an organic acid and an aqueous dispersion of the photosensitive silver salt While the mixing ratio of 
the silver salt of an organic acid and the photosensitive silver salt can be selected depending on the purpose, the ratio 
as of the photosensitive silver salt with respect to the silver salt of an organic acid is preferably in the range of 1 -30 mole 
%, more preferably 3-20 mole %, particularly preferably 5-1 5 mole %. For the mixing of them, mixing two or more kinds 
of aqueous dispersions of the silver salt of an organic acid and two or more kinds of aqueous dispersions of the photo- 
sensitive silver salt is preferably used for controlling photographic properties. 

[0074] While the silver salt of an organic acid can be used in a desired amount, it is preferably used in an amount 

so of 0.1-5 g/m z , more preferably 1 -3 g/m 2 , as the amount of silver. 

[0075] The photosensitive silver halide that can be used for the present invention is not particularly limited as for 
halogen composition, and silver chloride, silver chiorobromide. silver bromide, silver iodobromide, and silver chloroio- 
dobromide may be used. Distribution of the halogen composition may be uniform in the grains, or alternatively, the hal- 
ogen composition may alter stepwise or continuously in the grains. Silver halide grains having a core/shell structure 

55 may preferably be used. A double to quintuple structure is preferred, and more preferably, core/shell grains having a 
double to quadruple structure may be used. A technique for localizing silver bromide on the surface of silver chloride or 
silver chiorobromide grains may also be preferably used. 

[0076] Preparations of the photosensitive silver halide are well known in the art For example, methods described 
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method can be used which comprises the step of preparing photosensitive silver haJide grains by addition of a silver- 
supplying compound and a halogen-supplying compound to a solution of gelatin or other polymer, and then adding a 
silver salt of an organic acid to the resulting grains. 

5 [0077] The grain size of the photosensitive silver halide Is preferably made small in order to suppress turbidity after 
image formation. Specifically, the grain size may preferably be 0.20 urn or less, more preferably from 0.01 to 0.15 ujn, 
further preferably from 0.02 to 0.12 ujn. The term "grain size" used herein means a diameter of a sphere having the 
same volume as the gram where the silver halide grains are regular crystals In cubic or octahedral form and where the 
silver halide grains are irregular crystals such as spherical or rod-like grains. Where silver halide grains are tabular 

w grains, the term means the diameter of a circle having the same area as a projected area of the main surface of the 
tabular grain. 

[0078] Examples of the form of silver halide grains include a cubic form, octahedral form, tabular form, spherical 
form, rod-like form and potato-like form. In particular, cubic grains are preferred for the present invention. Silver halide 
grains having round comers are also preferably used in the present invention. Surface Index (Miller index) of outer sur- 

15 faces of the photosensitive silver halide grains is not particularly rimited. However, it is desirable that [100] face be 
present in o high proportion that can achieve high spectral sensitizing efficiency when a spectral sensitizing dye 
adsorbs thereto. The proportion of [100] face may be preferably not lower than 50%, more preferably at least 66%, still 
more preferably at least 80»o. The proportion of Miller index [100] face can be determined using the method described 
in T. Tani, J. Imaging Sci.. 29. 165 (1 985), where the difference in adsorption property of a sensitizing dye to [1 1 1] face 

20 and [1 00] face is utilised 

[0079] The photosensitrve silver halide grain of the present invention, desirably contains a metal or metal complex 
of Group VIII to Group X in the periodic table of elements (including Group I to Group XVIII). The metal or the center 
metal of the metal complex of Group VIII to X of the periodic table is preferably rhodium, rhenium, ruthenium, osmium 
or iridium. The metal complex may be used alone, or two or more complexes of the same or different metals may also 
25 be used in combination. The metal complex content is preferably from 1 x 1 0" 9 to 1 x 1 0* 3 mole per mole of silver. Such 
metal complexes are described in JP-A-1 1 -65021 , paragraphs 001 8 to 0024. 

[0080] Among mem. an iridium compound is preferably contained in the silver halide grains for the present inven- 
tion. Examples of the iridium compound include hexachloroiridium, hexamminelridium,trioxalatoiridium, hexacyanoirid- 
ium and pentachtoronitrosytiridium. The iridium compound is used after dissolving the compound In water or an 

30 appropriate solvent, and a method commonly used for stabilizing the iridium compound solution, more specifically, a 
method comprising adding an aqueous solution of hydrogen halogenide (e.g., hydrochloric acid, hydrobromic acid, 
hydrofluoric acid) or halogenaied alkali (e.g., KCI, NaCI, KBr. NaBr) may be used. Instead of using water-soluble irid- 
ium, different silver halide grains doped beforehand with iridium may be added and dissolved at the time of preparation 
of silver halide. The amount of the iridium compound Is preferably 1 x 10" 8 to 1 x 10" 3 mole, more preferably 1 x 10" 7 to 

35 5 x 1 0* 4 mole, per mole of silver halide. 

[0081 J Further, metal complexes that can be contained in the silver halide grains used for the present invention 
(e.g., [FefCNJe] 4 ). desalting methods and chemical sensitization methods are described in JP-A-1 1-84574, paragraphs 
0046 to 0050 and JP-A- 1 1 -6502 1 , paragraphs 0025 to 0031 . 

[0082] In the photothermographic material of the present invention, phenol derivatives represented by the formula 
40 (A) mentioned in Japanese Patent Application No. 1 1 -73951 are preferably used as a development accelerator. 

[0083] As sensitizing dyes usable for the present invention, advantageously selected are sensitizing dyes that, after 
adsorbed onto silver halide grains, can spectrally sensitize the grains within a desired wavelength range. Depending on 
the spectral characteristcs of the light source to be used for exposure, favorable sensitizing dyes having good spectral 
sensitivity are selected for use in the photothermographic material of the invention. For the details of sensitizing dyes 
45 usable herein and methods for adding them to the photothermographic material of the invention, referred to are JP-A- 
1 1-65021, paragraphs 0103 to 0109. compounds of formula (II) in JP-A-1 0-1 86572, and European Patent Publication 
EP0803764A1, from page 19, fine 38 to page 20, line 35. Regarding the time at which the sensitizing dye is added to 
the silver halide emulsion, it is desirable that the sensitizing dye is added thereto after the desalting step but before the 
coating step, more preferably after the desalting but before the start of the chemical ripening. 
so [0084] While the addition amount of the sensitizing dye may be used in a desired amount depending on perform- 
ance such as sensitivity and fog, it is preferably used in an amount of 1 0* 6 to 1 mole, more preferably 1 0" 4 to 1 0' 1 mole, 
per 1 mole of the silver halide in the photosensitive layer. 

[0085] In the present invention, a supersensitizer can be used in order to Improve spectral sensitization efficiency. 
The supersensitizer used for the present invention may be compounds disclosed in European Patent Publication No. 
55 587338, U.S. Patent Nos. 3.B77.943 and 4,873,184, JP-A-5-341432, JP-A-1 1 -109547, JP-A-1 0-1 1 1543 and so forth. 
[0086] Photosensitive silver halide grains used for the present invention are preferably subjected to chemical sen- 
sitization by sulfur sensitization, selenium sensitization or tellurium sensitization. Any known compounds are preferably 
usable for such sulfur, selenium or tellurium sensitization, and for example, the compounds described in JP-A-7-1 28768 



36 



h <EP 1096310A2_I_> 



EP 1 096 310 A2 



— are usable for -that purpose-In the present invention,. especially-favorable Js.tellurium.sensitization.Telluiium.sens^ef^ 
usable herein include, for example, diacyltellurides, bis(oxycarbonyl)tellu rides, brs(carbamoyl)tellu rides, diacyldheliu- 
rides, bis(oxycarbonyl)ditellurides, bis<carbamoyl)ditellu rides, compounds with P-Te bond, tellurocarboxylates, teHuro- 
sulfonates, compounds with P-Te bond, tellurocarbonyl compounds, etc. For these, specifically mentioned are the 
5 compounds described in JP-A-n -65021, paragraph 0030. Particularly preferred are the compounds of formulae (II), 
(III) and (IV) given in JP-A-5-31 3284. 

[0087] In the present invention, the chemical sensitization may be performed at any time so long as it is performed 
after the formation of the grains and before the coating. It may be performed after desalting and (1) before the spectral 
sensitization, (2) simultaneously with the spectral sensitization, (3) after the spectral sensitization, (4) immediately 

io before the coating, or the like. It is particularly preferably performed after spectral sensitization. 

[0088] The amount of the sulfur, selenium or tellurium sensitizer for use in the present invention varies depending 
on the type of the silver halide grains to be used, the condition for chemical ripening etc., but may fall generally between 
10" fl and 10* mole, preferably between 10* 7 and 10" 3 mole or so, per mol of the silver halide. Although the conditions 
for the chemical sensitization are not particularly limited in the present invention, pH falls between 5 and 8, the pAg falls 

15 between 6 and 1 1 . preferably between 7 and 1 0, and the temperature falls between 40 and 95 6 C, preferably between 
44 and 70°C. 

[0089] In the photothermographic material of the present invention, one or more photosensitive silver halide emul- 
sions may be used or two or more different emulsions (for example, those having different average grain sizes, different 
halogen compositions, different crystal habits or different chemical sensitization conditions) may be used In combina- 
20 tion. By using plural photosensitive silver halides having different sensitivities, contrast can be controlled. Examples of 
the techniques in the art include those mentioned in JP-A-57-1 1 9341 , JP-A-53-1 06125. JP-A-47-3929, JP-A-48-55730, 
JP-A-46-5187, JP-A-50-73627, JP-A-57-1 50841 and so forth. Each emulsion may preferably have sensitivity difference 
of 0.2 log E or higher. 

[0090] The amount of the photosensitive silver halide is preferably 0.03 to 0.6 g/m 2 , more preferably 0.05 to 0.4 
25 g/m 2 . most preferably 0.1 to 0.4 g/m 2 , as the amount of coated silver per 1 m 2 of a photosensitive material. The amount 
of the photosensitive silver halide per mole of the silver salt of an organic acid is preferably from 0.01 to 0.5 mole, more 
preferably from 0.02 to 0.3 mole, still more preferably from 0.03 to 0.25 mole. 

[0091] Methods and conditions for mixing photosensitive silver halide and a silver salt of an organic acid, which are 
prepared separately, are not particularly limited so long as the effect of the present invention can be attained satisfac- 

30 torily. Examples thereof include, for example, a method of mixing silver halide grains and a silver salt of an organic acid 
after completion of respective preparations by using a high-speed stirring machine, ball mill, sand mill, colloid mill, 
vibrating mill or homogenizer or the like, or a method of preparing a silver salt of an organic acid by mixing a photosen- 
sitive silver halide obtained separately at any time during the preparation of the silver salt of an organic acid. 
[0092] Preferred time for addition of a silver halide to a coating solution for image-forming layer resides In a period 

as of from 1 80 minutes before coating to just before coating, preferably 60 minutes to 1 0 seconds before coating. Methods 
and conditions for mixing are not particularly limited so long as the effect of the present invention can be obtained sat- 
isfactorily. Specific examples of the mixing method include a method in which a mixing is performed in a tank designed 
so as to obtain a desired average residence time which is calculated from addition flow rate and feeding amount to a 
coater, a method utilizing a static mixer described in N. Harnby, M.F. Edwards, A.W. Nienow, "Ekitai Kongo Gijutsu 

40 (Techniques for Mixing Liquids)", translated by Koji Takahashi, Chapter 8, Nikkan Kogyo Shinbunsha, 1989 and so forth. 
[0093] The binder of the layer containing the silver salt of an organic acid of the present invention may be any pol- 
ymer. Preferred binders are those that are transparent or translucent, and generally colorless. The binder may consist 
of. for example, a naturally occurring resin, polymer or copolymer, synthetic resin, polymer or copolymer or other media 
that can form a film, such as gelatins, rubbers, polyvinyl alcohols), hydroxyethylcelluloses, cellulose acetates, cellulose 

45 acetate buty rates, polyvinylpyrrolidones), casein, starch, poly (aery lie acids), poly (methyl methacryiates), poly (vinyl 
chlorides), poly (methacry lie acids), styrene/maleic anhydride copolymers, styrene/acrylonitrile copolymers, sty- 
rene/butadiene copolymers, poly (vinyl acetals) (e.g., poly (vinyl formal), polyvinyl butyral)), poly (esters), poly(ure- 
thanes), phenoxy resin, poly(vinylidene chlorides), poly (epoxides), poly(carbonates), poly(vinyl acetates), poly(oleftns), 
cellulose esters and poly (amides). 

so [0094] In the present invention, the binder of the layer containing the silver salt of an organic acid preferably has a 
glass transition temperature of 20-80°C (also referred to as "high Tg binder" hereinafter), more preferably 23-60°C. 
[0095] In the present specification, Tg is calculated in accordance with the following equation. 



55 



1/Tg = Z (XtfTgi) 

[0096] In this case, the polymer is considered to be composed of copolymerized monomer components of i = 1 to 
n, i.e., in the number of n, Xi represents a weight ratio of the i-th monomer (£Xi = 1), and Tgi is a glass transition tem- 
perature (absolute temperature) of a homopolymer composed of the kh monomer. Z means the sum of i = 1 to n. As 
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the„valueof.glass-transition-temperatureof-a-homopotymer-co^ 

tioned in Polymer Handbook (3rd Edition) (J. Brandrup. EH. Immergut (Wiley-lnterscience, 1989)). 
[0097] Potymers serving as the binder may be used each kind alone, or two or more kinds of them may be used in 
combination as required Further, one having a glass transition temperature of 20°C or higher and one having a glass 
transition temperature of lower than 20°C may be used in combination. When a blend of two or more kinds of polymers 
having different glass transition temperatures is used, it is preferred that its weight average Tg should fall within the 
aforementioned range. 

[0098] In the present invention, if the layer containing the silver salt of an organic acid is formed by using an aque- 
ous coating solution containing 30% by weight or more of water based on a total solvent, in particular a coating solution 
containing a polymer latex having an equilibrated moisture content of 2 weight % or less at 25°C and relative humidity 
of 60%, the performance is Improved. In the most preferred embodiment, the polymer latex rs prepared to have an Ion 
conductivity of 2.5 mS/cm or less. An example of a method for preparing such polymer latex includes a method com- 
prising the step of synthesizing a polymer and then purifying the polymer by using a functional membrane for separa- 
tion. 

[0099] The aqueous solvent in which the polymer binder is soluble or dispersfole is water or water mixed with 70% 
by weight or less of a water-miscible organic solvent Examples of the water-miscible organic solvent include, for exam- 
pie, alcohols such as methyl alcohol, ethyl alcohol and propyl alcohol; cellosolves such as methyl cellosorve ethyl cel- 
losorve and butyl cellosorve; ethyl acetate, dlmethylformamide and so forth. 

[0100] The term "aqueous solvent* used herein also encompasses systems in which a polymer is not thermody- 
namically dissolved but is present in a so-called dispersed state. 

[0101] The definition -equilibrated moisture content at 25*C and relative humidity of 60%' used herein can be rep- 
resented by the following equation, in which W1 indicates the weight of a polymer at humidity^ rtditioned equilibrium 
in an atmosphere of 25*C and relative humidity of 60%, and WO indicates the absolute dry weight of the polymer at 



Equilibrated moisture content at 25°C and relative humidity of 60% = f(W1 - WOywO] x 100 (weight %) 

[0102] As for details of the definition of moisture content and methods for measurement, for example, Lecture of 
Polymer Engineenng, 14, Test Methods for Polymer Materials (Polymer Society of Japan, Chijln Shokan) can be 
so referred to. 

[01 03] Tne equilibrated moisture content at 25*C and relative humidity of 60% of the binder polymer used for the 
present invention is preferably 2% by weight or less, more preferably from 0.01 to 1 .5% by weight, most preferably from 
0.02 to 1% by weight w 
[0104] In the present invention, polymers dispersible in aqueous solvents are particularly preferred 
[0105] Examples of systems in the dispersed state include, for example, polymer latex in which fine solid particles 
of polymer are dispersed, and a system in which a polymer is dispersed in a molecular state or as micelles both of 
which are preferred. 

[0106] In preferred embodiments of the Invention, hydrophobic polymers such as acrylic resins, polyester resins 
rubber resins (e.g., SBR resins), polyurethane resins, polyvinyl chloride resins, polyvinyl acetate resins, polyvinylidene 
chlonde resins, and polyolef.n resins can preferably be used. The polymers may be linear, branched or crosslinked 
They may be so-called homopolymers in which a single monomer is polymerized, or copolymers in which two or more 
different kinds of monomers are polymerized. The copolymers may be random coporymers or block copolymers. The 
polymers may have a number average molecular weight of 5,000 to 1 ,000.000, preferably from 1 0,000 to 200 000 Pol- 
ymers having a too small molecular weight fail to give sufficient mechanical strength of an emulsion layer and those 
having a too large molecular weight yield bad film forming property, and both of which are not preferred. 
f° 107 !L, Z h6 " aqL,eous solvent " ™ntioned above means a dispersion medium of which composition comprises at 
least 30% by weight of water. As for a state of dispersion, systems in any state may be used, for example, emulsion 
dispersion, micellar dispersion, molecular dispersion of a polymer having a hydrophilic moiety and so forth. Amonq 
them, polymer latex is particularly preferred. 

[0108] Preferred examples of the polymer latex are shown below. They are described as monomers as starting 
materials. The numerals parenthesized are indicated as % by weight and the molecular weights are number average 
molecular weights. y 
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P-1: Latex of -MMA(70)-EA(27)-MAA(3)- (molecular weight: 37000) 

P-2: Latex of -MMA(70)-2EHA(20)-St(5)-AA(5)- (molecular weight: 40000) 

P-3: Latex of -St(50)-Bu(47)-MMA(3)- (molecular weight 45000) 

P-4: Latex of -St(68)-Bu(29)-AA(3)- (molecular weight 60000) 

P-5: Latex of -St(70)-Bu(27)-IA(3)- (molecular weight: 120000) 
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— — P-6:-Uatex-of -St(75)-Bu(24)-AA(1)--(molecular-weightJ0B000) 

P-7: Latex of -St(60)-Bu(35)-DVB(3)-MAA(2)- (molecular weight 150000) 

P-8: Latex of -St(70)-Bu(25)-DVB(2)-AA(3)- (molecular weight 280000) 

P-9: Latex of -VC(50)-MMA(20)-EA(20)-AN(5)-AA(5)- (molecular weight 80000) 

5 P-1 0: Latex of -VDC(85)-MMA(5)-EA(5)-MAA(5)- (molecular weight 67000) 

P-1 1 : Latex of -Et(90)-MAA(1 0)- (molecular weight 1 2000) 
P-1 2: Latex of -St(70)-2EHA(27)-AA(3)- (molecular weight 130000) 
P-1 3: Latex of -MMA(63)-EA(35)-AA(2)- (molecular weight: 33000) 
P-1 4: Latex of -St(80)-Bu(20)- (Tg = 39°C, crossllnked) 

io P-1 5: Latex of -St(B5)-Bu(l5)- (Tg = 52°C, crossllnked) 

P-1 6: Latex of -St(90)-Bu(7)-AA(3)- (Tg = 76°C, crossllnked) 

P-1 7: Latex of -St(70)-BMA(30)- (Tg = 63°C, molecular weight 126000) 

P-1 8: Latex of -St(65)-BMA(30)-AA(5)- (Tg = 63°C, molecular weight: 102000) 

P-1 9: Latex of -St(75)-Bu{15)-BMA(10)- (Tg = 37*C, crossllnked) 

is P-20: Latex of -St(80)-2EHA(1 5)-AA(5)- (Tg = 66*0, molecular weight 98000) 
P-21 : Latex of -St(92)-Bu(5)-AA(3)- (Tg = 84°C, crossfinked) 
P-22: Latex of -MMA(76)-2EHA(22)-EGDA(2)- (Tg » 55*C, crossllnked) 
P-23: Latex of -MMA(60)-MA(40)- (Tg = 60°C, 253000) 
P-24: Latex of -St(80)-8u(12)-AA(3)-DVB(5)- (Tg = 8G°C, crosslinked) 

20 P-25: Latex of -t-BA(1 00)- (Tg = 77°C. 1 69000) 

P-26: Latex of -St(74)-Bu(20)-AA(3)- (Tg = 31 °C. crossllnked) 
P-27: Latex of -St(71)-Bu(26)-AA(3)- (Tg s 24°C, crosslinked) 
P-28: Latex of -St(70.5)-Bu(26.5)-AA(3)- (Tg = 23°C, crossfinked) 
P-29: Latex of -St(69.5)-Bu(28.5)-AA(3)- (Tg = 20.5°C, crosslinked) 

23 

[0109] Abbreviations in the above formula represent the following monomers: 



MMA: methyl methacrylate 

EA: ethyl acrylate 
30 MAA: methacrylic acid 

2EHA: 2-ethylhexyl acrylate 

St.styrene . 

Bu: butadiene 

AA: acrylic acid 
35 DVB: cfivinylbenzene 

VC: vinyl chloride 

AN: acrylonitrile 

VDC: vinylidene chloride 

Et: ethylene 
40 I A: itaconic acid 

MA: methyl acrylate 

BMA: butyl methacrylate 

EG DA: ethylene glycol diacrylate 

t-BA: t-butyl acrylate 

45 

[0110] The polymer latexes mentioned above are also commercially available, and those mentioned below can be 
used. Examples of acrylic resins include CEBIAN A-4635, 46583, 4601 (all from Daicel Chemical Industries), Nipol 
Lx81 1, 814. 821, B20, 857 (all from Nippon Zeon) and so forth; examples of polyester resins include FINETEX ES650, 
61 1, 675, 850 (all from Dai-Nippon Ink and Chemicals), WD-size, WMS (both from Eastman Chemical) and so forth; 

so examples of polyurethane resins include HYDRAN AP10, 20, 30, 40 (all from Dai-Nippon Ink and Chemicals) and so. 
forth; examples of rubber resins are LACSTAR 7310K, 3307B, 4700H, 7132C (all from Dai-Nippon Ink & Chemicals) 
Nipol Lx41 6, 41 0, 438C. 2507 (ail from Nippon Zeon) and so forth; examples of polyvinyl chloride resins Include G351 , 
G576 (both from Nippon Zeon) and so forth; examples of polyvinylidene chloride resins are L502, L513 (both from 
Asahi Chemical Industry) and so forth; examples of polyolefin resins include CHEMIPEARL S120, SA100 (both from 

55 Mitsui Petrochemical) and so forth. 

[011 1] These polymer latexes may be used alone, or two or more of them may be blended as required. 
[0112] As the polymer latex used in the present invention, styrene/butadiene copolymer latex is particularly pre- 
ferred. In the styrene/butadiene copolymer, the weight ratio of styrene monomer units to butadiene monomer units is 
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P^^S^ 

SUSSi ££" 60 40 " % * WeiQht ^ Preferred ^ eo * themol ^-eightofthecopo^eris S wK 

5 afll?Lr,«™ZTST t °o p^o ?f d 'f COp0lymer ,atexes P referab| y US8d for «»e present invention Include the 
SSTS^Si^ES P ° 9 ' P - 21 ' P " 24 ' P - 26 -^~„a.i,a We products. UCSTAR, 
[0114) The layer containing silver salt of an organic acid of the photothermographic material of the present inven- 
ts may op.ona.ly be added with a hydrophilic polymer such as gelatin, polyvinShol. methyteellulose ZSSZ- 
ypropylce u.ose The amount of the hydrophilic polymer is preferady 30% by weight or less, more prefe^Sy 2?J 

w weight or less, of the total binder in the layer containing silver salt of an organic add rao-y^Dy 
w ' ayer f ontaln,n 9 s,,ver 83,1 of an or 9 anlc «* <'•*. the Image-forming layer) may preferably be those 
^ 3 POhrmer 8teX ' The am ° Unt °' me blnder in 106 containi "9 a s,lver sa * °' an o'Sanic acid may 
mi m ^ 'r' 6 Preferab,y 1/5 10 4/1 ' 38 indtoated * 8 ^ rati0 of a total blnder/a 8i »™ — o' an cranio ad? 

^ 51 2 x , f^' C ° n ^' n,ng silver 8311 of an °'9 anic 300 generally also serves as a photosensitive layer (an emul- 

« ^"'^contalnjngaphotosensitjves^^^ 

bmder/a silver hal.de may preferably be 5 to 400, more preferably 1 0 to 200. 

[01 1 7| The total amount of the binder In the image-forming layer of the photothermographic material of the present 

SSlE? - * °f l ° ^ ^ Pre,6,ab,y 1 10 1 ^ SJrtn 2 - The Image-fcm^r may oSS^SS 
„ ST, 8 ^ossllnking a 9ent. a surfactant to Improve coating property of a coating solution and so forth 

2212. m^tf 0 ^ <0rthe T'" 9 S0,U,l ° n for ** 'Wrcontaining silver salt of an organic acid of the photothermo- 
PreSent inVent '° n (f6r 8lmpliCi,y ' a dBperei0n medlum 88 W8 " 88 8 ^nt Is herein referred to 
} 18 a " aqU6 ? US 60h ' ent conteinin g at ^ 30% by weight of water. As components other than water, any 
mS^SSS!. 0r9a " ,C80 y en,s ma * be used su <* ^. f<» example, methyl alcohol, ethyl alcohol, isopropyt alcohol 
2s S?2Sn - y 06 80 e ' dimeth V |fomlamida - ethyl acetate and so forth. The water content ofWlfolvent fo 

l f th TS.? 18 * ,ea8t 500/4 by Wei9ht - more preterab| y 81 least 70% ^ Preferred example! 

COmposrt,on ,nc,ude water/methyl alcohol = 90/10. waterAnethyl alcohol = 70/30. water/methylTteo- 
SSTTt Water/meth y' aicohol/ethy. ce.losolve = 80/10/5. water/methyl ateohoUisopreS £ 

hoi = 85/1 0/5 and so forth as well as water (numerals indicate weight %) 

jo !H225„*h ^"^gants stabilizers and stabilizer precursors that can be usedfbrthe present invention, there can be 
SSSSu? ' ^Tr ° ned JP ' A - 10 - 62899 - W»P" 0070 and European Patent Publication 

S^hSJi ^ Pa . 9e ? !!f. 57 10 Pa9e 21 • Bne ? - Antifo 39 an,s P-^ly "aed for the present invention are 
organ* hal.des Examples thereof include, for example, those disclosed in JP-A-1 1 -65021 . paragraphs 01 1 1 to 01 12 
Particularly preferred are the polyhalogenated compounds of formula (II) mentioned in JP-A-1 0-339934 (specific exanv 

3* n^S;on^eteT methy,naPhthy,SU,f0ne, Wbronlomett V'Pnenybulfone. tribmmomethy.(4-(2.4.6-trlmethyteulfonyl)phe- 

^^LJ^STf^V^. 66 i 0rmulated in * e Photothermographic material by the methods mentioned above 
Z^TS * *° heM devel °P in 9 ^ants. The polyhalogenated compounds are also preferaWy added in 

the form of solid microparticle dispersion. K y agoBO ln 

m£L k 0 "' 6 - eXamp,eS °' the antifoggant include the mercury(ll) salts described in JP-A-1 1-65021, paragraph 
mJS'rS" T K de8Cribed the Pa'ag'aph 01 14, the salicylic acid derivatives represented by theto- 

mute (Z) mentroned m Japanese Patent Application No. 1 1 -87297 and the formalin scavenger compounds represented 
by the formula (S) mentioned in Japanese Patent Application No. 1 1 -23995. represented 

J^ h T herr ^ h !° materia ' ° f 0,6 Pre86nt " Wcntion may con,ain a " azoBum salt as the antifoggant 
Examples of the azol.um selt Indude, for example, the compounds of the formula (XI) disclosed in JP-A-S9-1 93447 the 
compounds disclosed in JP-B-55-12581 and the compounds of the formula (II) disdosed in JP-A-60- 153039 The azo- 
^r. a lT ay , > ]" 8 | te " th ° Phonographic material, and is preferably added in one or more layers 
sTml be LIZ 9 ' y ^ m0re Preferab,y in thS ,a y arcontai "«"9 silver salt of an organic add. The azoHum 

S2ln Z h 7 T 9 prepara,ion o1 the coating solution. When the azofium salt is added to the layer 

SSkT ° I 3 ? 0rganiC - d ' 1,16 aZ °" Um 83,1 may 08 added at af V tIme duri "9 the period of from the prep 

TlltT nf 1 T f r9an,C 3Cid 10 the preparati0 " of the coating solution. A time during the period after the 
en^™^ ! r 8311 ? a " ° rflaniC aCW £md juSt before coatin 9 « preferred. The azolium salt may be added as 
Zl„^p 2 ™IZ ' ^ ,0 " ^ micropartic| a dispersion. The salt may also be added as a solution prepared by 

moi^T. un \ salt to ba addad « not particularty limited, and the amount may preferaWy be 1 x 10^ 

mole to 2 moles, more preferably 1 x 10" 3 mole to 0.5 mole, per mole of silver 

ESL-H \ pbt f therm °9 ra Phic material of the invention may optionally contain a mercapto compound, a disulfide 

ZSS?i > 3 C ° mP .° Und 10 aCCelerate ' SUPpreSS ' ° r COntro ' de vetopment. or inoTase efficiency in s^ral 
sensit^rty. or to .mprove storability before and after development Examples include, for exampte. those compounds 
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described In JP-A-1 0-62899, paragrapr^-0067_to_00^ 

agraphs 0033 to 0052 of JP-A-1 0-1 86572, and those described in European Patent Publication EP0803764A1, page 

20, lines 36 to 56. Among them, mercapto-substituted heteroaromatic compounds are preferred. 

[0124] In the photothermographic material of present invention, it is preferable to add a toning agent. Examples of 

s the toning agent are described in JP-A-1 0-62899, paragraphs 0054 to 0055 and European Patent Publication 
EP0803764A1, page 21, lines 23 to 48. Preferred examples include phthatazinone, phthalazinone derivatives (e.g., 4- 
(Vnaphthyl)phthalazinone, 6-chlorophthaIazinone, 5,7-drmethoxyphthalazinone, 2,3-dl hydro- 1 ,4-phthalazl none and 
other derivatives) and metal salts thereof; combinations of phthalazinones and phthalic acid or derivatives thereof (e.g., 
phthalic acid, 4-methylphthalic acid, 4-nitrophthalic acid, tetrachlorophthafic anhydride and so forth); phthalazines 

w including phthalazine and phthalazine derivatives (e.g., 4-(l-naphthyf)phthalazlne, 6-lsopropylphthalazlne, 6-t-butyl- 
phthalazlne, 6-chlorophthalazlne, 5,7-dimethoxyphthalazlne, 2,3-dlhydrophthalazlne and other derivatives) and metal 
salts thereof; combinations of phthalazines and phthalic acid or derivatives thereof (e.g., phthalic acid, 4-methylphthafic 
acid, 4-nitrophthalic acid, tetrachlorophthalic anhydride and so forth). Particularly preferred examples include the com- 
binations of phthalazines and phthalic acid or derivatives thereof. 

is [0125] Ptasticizers and lubricants that can be used for the photosensitive layer are described in JP-A-1 1-65021, 
paragraph 01 17. Ultrahigh contrast agents for forming ultrahigh contrast images are described in the same publication, 
paragraph 0118 and those mentioned in Japanese Patent Application No. 1 1 -91652 as compounds of the formulas (IN) 
to (V) (specific compounds: Chem. 21 to Chem 24); and hardness enhancement promoters are described in JP-A-1 1- 
65021 , paragraph 0102. 

20 [0126] The ultrahigh contrast agent used for the present invention is preferably selected from the group consisting 
of substituted alkene derivatives, substituted tsoxazole derivatives and acetal compounds represented by the following 
formulas (VII), (VIII) and (IX), respectively. 
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[0127] The compound represented by the formula (VII) will be described in detail below. 

[0128] In the formula (VII), R 71 , R 72 and R 73 Independently represent a hydrogen atom or a substltuent 

[0129] When R 71 , R 72 or R 73 represents a substituent, examples of the substituent Include a halogen atom (e.g., 

40 fluorine, chlorine, bromide, iodine), an alky I group (including a cycloalkyl group and active methine group), an aralkyl 
group, an alkenyl group, an alkynyl group, an any I group, a heterocyclic group (including N-substituted nitrogen-contain- 
ing heterocyclic group), a quaternized nitrogen-containing heterocyclic group (e.g., pyridinto group), an acyl group, an 
alkoxycarbonyl group, an aryloxycarbonyl group, a carbamoyl group, a carboxyl group or a salt thereof, an irn'tno group, 
an imino group substituted at N atom, a thiocarbonyl group, e sutfonylcarbamoyl group, an acylcarbamoyi group, a sul- 

45 famoy (carbamoyl group, a carbazoyl group, an oxalyl group, an oxamoyl group, cyano group, a thiocarbamoyl group, 
hydroxyl group or a salt thereof, an alkoxyl group (including a group containing ethylene oxy group or propylene oxy 
group repeating unit), an aryloxy group, a heterocyclyloxy group, an acyloxy group, an (alkoxy or.aryloxy)carbonyloxy 
group, a carbamoyloxy group, a sulfonyloxy group, an amino group, an (alkyl, aryl or heterocyclyl)amino group, an 
acy (amino group, a sulfonamide group, a ureido group, a thioureido group, an imido group, an (alkoxy or aryloxy)carb- 

50 onylamino group, a sulfamoy (amino group, a semicarbazide group, a thiosemicarbazide group, a hydrazine group, a 
quaternary ammonio group, an oxamoylamino group, an (alkyl or aryl)sutfonylureido group, an acylureido group, an 
acylsulfamoylamino group, nitro group, mercapto group, an (alkyl, aryl or heterocyclyl)thio group, an acylthio group, an 
(alkyl or aryl)sulfonyl group, an (alkyl or aryl)sulfinyl group, sulfo group or a salt thereof, a sulfamoyl group, an acytsut- 
famoyl group, a sulfonytsulfamoyl group or a salt thereof, a phosphoryl group, a group containing phosphoramide or 

55 phosphoric add ester structure, a silyl group and a stannyl group. These substituents each may further be substituted 
with any one or more of the above-described substituents. 

[0130] The substituent represented by R 7 \ R 72 or R 73 is preferably a group having a total carbon atom number of 
from 0 to 30, and specific examples of the group include a group having the same meaning as the electron withdrawing 
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uent is preferred. substrtuent may be any subsbtuent but an electron withdrawing substit- 

[0134] In the formula (VII). when R 72 or R 73 represents a substituent R» or R 73 ^^kk, ~„ 

ent is preferably an alky, group, hydrox^ group 0 J J ^ISSnEISS Other is a substituent The substitu- 
aryioxy group, a heterodoxy Iro^TZ^T^TLZ^I^ V * S ^ ereo1 - an ^ W an 
an alkylamino group, an an Ino qL a he^lll n 9 .. P ' hataoe **"*> 9™P. a" amino group. 

«™^™^ 

to form a rino structure, it - particu.arty purred tha" R 7 ^and2or *C R^Trtng SK? ^ "* "~ 
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[0142] The ring stnictureJornied.is a.nonraro het erocyclic ri ng, preferably 

a 5-, 6- or 7-membered ring structure having a total carbon atom number including those of substituents of from 1 to 40, 
more preferably from 3 to 30. 

[0143] The compound represented by the formula (VII) is more preferably a compound where Z represents a cyano 
5 group, a formyl group, an acyl group, an alkoxycarbonyl group, an imino group or a carbamoyl group, R 71 represents an 
electron withdrawing group or an aryl group, and one of R 72 and R 73 represents hydrogen atom and the other repre- 
sents hydroxy! group or a salt thereof, mercapto group or a salt thereof, an alkoxy group, an aryloxy group, a hetero- 
cyclyloxy group, an alkylthio group, an arytthio group, a heterocyclylthio group or a heterocyclic group. 
[0144] The compound represented by the formula (VII) is particularly preferably a compound where Z and R 71 form 
10 a non-aromatic 5-, 6- or 7-membered ring structure and one of R 72 and R 73 represents a hydrogen atom and the other 
represents hydroxyl group or a salt thereof, mercapto group or a salt thereof, an alkoxy group, an aryloxy group, a het- 
erocycfyloxy group, an alkylthio group, an arylthio group, a heterocyclylthio group or a heterocyclic group. In such a 
compound, Z which forms a non-aromatic ring structure together with R 71 is preferably an acyl group, a carbamoyl 
group, an oxycarbonyt group, a thiocarbonyl group or a sulfony I group or the like, and R 71 Is preferably an acyl group, a 
is carbamoyl group, an oxycarbonyl group, a thiocarbonyl group, a sulfony! group, an imino group, an imino group substi- 
tuted at N atom, an acytamino group or a carbonylthio group. 
[0145] The compound represented by the formula (VIII) will be explained below. 

[0146] In the formula (VIII), examples of the substituent represented by R 81 Include those descrfced for the substit- 
uent represented by R 71 , R 72 or R 73 in the formula (VII). R 81 is preferably an electron withdrawing group. 

20 [0147] When FT 91 represents an electron withdrawing group, the electron withdrawing group is preferably a group 
having a total carbon atom number of from 0 to 30, such as a cyano group, a nitro group, an acyl group, a formyl group, 
an alkoxycarbonyl group, an aryloxycarbonyl group, an alkylsulfonyl group, an arylsutfonyl group, a carbamoyl group, a 
suffamoyl group, a trfluoromethyl group, a phosphoryl group, an imino group or a saturated or unsaturated heterocyclic 
group, more preferably a cyano group, an acyl group, a formyl group, an alkoxycarbonyl group, a carbamoyl group, a 

25 suffamoyl group, an alkylsulfonyl group, an arylsutfonyl group or a heterocyclic group, particularly preferably a cyano. 
group, a formyl group, an acyl group, an alkoxycarbonyl group, a carbamoyl group or a heterocyclic group. 
[0148] When R 81 represents an aryl group, R 81 is preferably a substituted or unsubstituted phenyl group having a 
total carbon atom number of from 0 to 30. Examples of the substituent include those described for the substituent rep- 
resented by R 71 , R 72 or R 73 in the formula (VII). 

30 [0149] R 81 is particularly preferably a cyano group, an alkoxycarbonyl group, a carbamoyl group, a heterocyclic 
group or a substituted or unsubstituted phenyl group, most preferably a cyano group, a heterocyclic group or an alkox- 
ycarbonyl group. 

[01 50] The compound represented by the formula (IX) will be explained below. 

[01 51] In the formula (IX), X and Y each independently represent a hydrogen atom or a substituent or X and Y may 

35 be combined with each other to form a ring structure. 

[0152] Examples of the substituent represented by X or Y include those described for the substituent represented 
by R 71 , R 72 or R 73 in the formula (VII). Specific examples thereof include an alkyl group (including a perfluoroalkyl 
group, a trichloromethyl group eta), an aryl group, a heterocyclic group, a halogen atom, a cyano group, a nltro group, 
an aikenyl group, an alkynyl group, an acyl group, a formyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, 

40 an imino group, an imino group substituted at N atom, a carbamoyl group, a thiocarbonyl group, an acyloxy group, an 
acylthio group, an acylamino group, an alkylsulfonyl group, an arylsulfonyl group, a sutfamoyl group, a phosphoryl 
group, carboxy group or a salt thereof, surfo group or a salt thereof, hydroxyl group or a sait thereof, mercapto group or 
a salt thereof, an alkoxy group, an aryloxy group, a heterocyclyloxy group, an alkylthio group, an arylthio group, a hete- 
rocyclylthio group, an amino group, an alkylamino group, an anilino group, a heterocyclylamino group, a silyl group and 

45 so forth. These groups each may further have one or more substituents. Alternatively, X and Y may be combined with 
each other to form a ring structure, and the ring structure formed may be either a non-aromatic carbocyclic ring or a 
non-aromatic heterocyclic ring. 

[0153] The substituent represented by X or Y is preferably a substituent having a total carbon number of from 1 to 
40, more preferably from 1 to 30, such as a cyano group, an alkoxycarbonyl group, an aryloxycarbonyl group, a car- 
50 bamoyl group, an imino group, an imino group substituted at N atom, a thiocarbonyl group, a suffamoyl group, an alkyl- 
sulfonyl group, an arylsulfonyl group, a nitro group, a perfluoroalkyl group, an acyl group, a formyl group, a phosphoryl 
group, an acylamino group, an acyloxy group, an acylthio group, a heterocyclic group, an alkylthio group, an alkoxy 
group or an aryl group. 

[0154] X and Y each more preferably represents a cyano group, a nitro group, an alkoxycarbonyl group, a car- 
55 bamoyl group, an acyl group, a formyl group, an acylthio group, an acylamino group, a thiocarbonyl g/oup, a sulfamoyl 
group, an alkylsulfonyl group, an arylsulfonyl group, an imino group, an imino group substituted at N atom, a phosphoryl 
group, a trifluorom ethyl group, a heterocyclic group, a substituted phenyl group or the like, particularly preferably a 
cyano group, an alkoxycarbonyl group, a carbamoyl group, an alkylsulfonyl group, an arylsulfonyl group, an acyl group, 
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[0155] x and Y are also preferably combined with each othertoform a non-aromatic carbocvclic rina ora nnn. m 
matic heterocyclic ring. The ring structure formed Is preferably a 5- 6- or 7<nembered rin^S » w 9 , J? 
* number including a subsftuent or substituents of from 1 to 40 more prefeSy^ 3 to 30 T2 Y T, SSf 0 " 

«*«. the an-p. oescnbM l„ U.S. M.nt Nos. 4.385.108 and 4«9 34? ™ s^SS? £ 
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The addition amount of the compounds represented by the formulas (VII) to (IX) for use in the present Invention is pref- 
erably from 1 x 10* to 1 mole, more preferably from 1 x 1 0" 5 to 5 x 10 1 mole, most preferably from 2 x 1 0 5 to 2 x 10* 1 
45 mole, per mole of silver. 

[0164] The compounds represented by the formulas (VII) to (IX) each may be used after dissolving it in water or an 
appropriate organic solvent such as an alcohol (e.g., methanol, ethanol, propanol, fluorlnated alcohol), a ketone (e g 
acetone, methyl ethyl ketone), dimethylformamlde, dimethyl sulfoxide or methyl cellosolve. Also, they may be dissolved 
by a known emulsification dispersion method using an oil such as dibutyl phthalate, tricresyl phosphate glyceryl triac- 
etate or diethyl phthalate. or an auxiliary solvent such as ethyl acetate or cyclohexanone. and mechanically formed into 
an emulsified dispersion before use. Furthermore, the compounds represented by the formulas (VII) to (IX) each may 
be used after dispersing the powder of the compounds in an appropriate solvent such as water by a method known as 
the solid dispersion method, using a ball mill, a colloid mill or an ultrasonic wave. 

[0165] The compounds represented by the formulas (VII) to (IX) each maybe added to a layer in the image-forming 
layer side on the support, namely, an image-forming layer, or any other layers on that side. However, the compounds 
are preferably added to an image-forming layer or a layer adjacent thereto. 

[0166] The compounds represented by the formulas (VII) to (IX) may be used individually or in combination of two 
or more kinds of them. In addition to these compounds, any of the compounds mentioned in U.S. Patent Nos 
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— 5,545,51 5,-5,635,339.and-5,654,1 30, JntematianaLPatent.Publi^^ 

11-11 9372 or Japanese Patent Application Nos. 9-228881 , 9-273935, 9*3541 07, 9^30981 3, 9-2961 74, 9-282564, JP- 
A-1 1 -95365, JP-A-1 1 -95366 and Japanese Patent Application No. 9-332388 may also be used in combination. 
[0167] Furthermore, in the present invention, hydrazine derivatives disclosed in JP-A-1 0-339932 and JP-A-1 0- 

5 161270 may be used in combination. Further, the following hydrazine derivatives may also be used in such combina- 
tion: the compounds represented by (Chem. 1) of JP-B-6-77138, specifically, compounds described at pages 3 and 4 
of the publication; the compounds represented by the formula (I) of JP-B-6-93082, specifically, Compounds 1-38 
described at pages 8 to 18 of the publication; the compounds represented by the formulas (4), (5) and (6) of JP-A-6- 
230497, specifically, Compounds 4-1 to 4-10 described at pages 25 and 26, Compounds 5-1 to 5-42 described at pages 

io 28 to 36 and Compounds 6-1 to 6-7 described at pages 39 and 40 of the publication; the compounds represented by 
the formulas (l)and(2) of JP-A-6-289520, specifically, Compounds 1-1) to 1-17) and 2-1) described at pages 5 to 7 of 
the publication; the compounds represented by (Chem. 2) and (Chem. 3) of JP-A-6-313936, specifically, compounds 
described at pages 6 to 19 of the publication; the compound represented by (Chem. 1) of JP-A-6-31 3951, specifically, 
the compounds described at pages 3 to 5 of the publication; the compound represented by the formula (I) of JP-A-7- 

15 561 0, specifically, Compounds 1-1 to 1-38 described at pages 5 to 1 0 of the publication; the compounds represented by 
the formula (II) of JP-A-7-77783, specifically, Compounds 11-1 to 11-102 described at pages 10 to 27 of the publication; 
the compounds represented by the formulas (H) and (Ha) of JP-A-7- 104426, specifically, Compounds H-1 to H-44 
described at pages 8 to 15 of the publication; the compounds characterized by having In the vicinity of the hydrazine 
group an anionic group or a nonionic group capable of forming an intramolecular hydrogen bond with a hydrogen atom 

20 of hydrazine, described In European Patent Publication EP713131 A1 , particularly, the compounds represented by the 
formulas (A) to (F). specifically, Compounds N-1 to N-30 described in the publication; the compound represented by the 
formula (1) described in European Patent Publication EP713131 A1, specifically. Compounds 0-1 to D-55 described in 
the publication; various hydrazine derivatives described at pages 25 to 34 of Kochi Gijutsu (Known Techniques), pages 
1 to 207. Aztech (issued on March 22. 1991); and Compounds D-2 and D-39 described in JP-A-62-86354 (pages 6 and 

25 7). 

[0168] The addition amount of these hydrazine derivatives is preferably from 1 x 10~ 6 to 1 mole, more preferably 
from 1 x 10" 5 to 5 x 10" 1 mole, most preferably from 2 x 10* s to 2 x 10" 1 mole, per mol of silver. 
[0169] These hydrazine derivatives may be used by dispersing them in the same manner as mentioned for the 
aforementioned compounds represented by the formulas (VII) to (IX). 
30 [0170] The hydrazine derivatives may be added to any layers on the image-forming layer side on the support, i.e., 
the image-forming layer or other layers on that layer side. However, they are preferably added to an image-forming layer 
or a layer adjacent thereto. 

[0171] Moreover, the acrylonitrile compounds disclosed in U.S. Patent No. 5,545,515, more specifically the com- 
pounds CN-l to CN-13 disclosed therein and so forth may also be used as the ultrahigh contrast agent. 

as [0172] In the present invention, a contrast accelerator may be used in combination with the above-described ultra- 
high contrast agent so as to form an ultrahigh contrast image. Examples thereof include amine compounds described 
in U.S. Patent No. 5,545,505, specifically, AM-1 to AM-5; hydroxamic acids described in U.S. Patent No. 5,545,507, spe- 
cifically, HA- 1 to HA-1 1 ; hydrazine compounds described in U.S. Patent No. 5,558,983, specifically, CA-1 to CA-6; and 
onium salts described in JP-A-9-297368, specifically, A-1 to A-42, B-1 to B-27 and C-1 to C-14. 

40 [0173] Synthesis methods, addition methods, addition amounts and so forth of the aforementioned ultrahigh con- 
trast agents and the contrast accelerators may be according to those described in the patent publications cited above. 
[0174] When formic acid or a formic acid salt is used as a strongly fogging substance, it Is preferably used on the 
side having the image-forming layer containing a photosensitive silver halide in an amount of 5 mmol or less, more pref- 
erably 1 mmol or less, per 1 mole of silver. 

as [01 75] When a nucleating agent is used in the present invention, an acid formed by hydration of diphosphorus pen- 
toxide or a sale thereof is preferably used together with the nucleating agent. Examples of the acid formed by hydration, 
of diphosphorus pentoxide or a salt thereof include metaphosphoric acid (salt), pyre-phosphoric acid (salt), orthophos- 
phoric acid (salt), triphosphoric acid (salt), tetraphosphoric acid (salt), hexametaphosphoric acid (salt) and so forth. Par- 
ticularly preferably used acids formed by hydration of diphosphorus pentoxide or salts thereof are orthophosphoric acid 

so (salt) and hexametaphosphoric acid (salt). Specific examples of the salt are sodium orthophosphate, sodium dihydrog- 
enorthophosphate, sodium hexametaphosphate, ammonium hexametaphosphate and so forth. 
[0176] The acid formed by hydration of diphosphorus pentoxide or a salt thereof may be used In a desired amount 
(coating amount per 1 m 2 of the photosensitive material) depending on the desired performance including sensitivity 
and fog. However, it can be used in an amount of preferably 0.1 -500 mg/m 2 , more preferably 0.5-100 mg/m 2 . 

55 [0177] The photothermographic material of the present invention may be provided with a surface protective layer, 
for example, to prevent adhesion of the image-forming layer. The surface protective layer is described in, for example, 
JP-A-1 1-65021, paragraphs 01 19 to 0120. 

[0178] Gelatin is preferred as the binder in the surface protective layer, and polyvinyl alcohol (PVA) is also prefera- 
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content of at least 94.0% by weight, a degree of saponification of 98.5±0.5 mole %, a sodium acetate content of 1 5% 
by weight or less, a volatile content of 5.0% by weight or less, a viscosity (4% by weight at 20°C) of 5 6+0 4 mPa • si- 
partially saponified PVA-205 [having a PVA content of 94.0% by weight, a degree of saponification of 88 Of 1 5 mole % 

5 a sodium acetate content of 1 .0% by weight, a volatile content of 5.0% by weight, a viscosity (4% by weight at 20°C) of 
5.0±0.4 mPa • s J; denatured polyvinyl alcohols. M P-1 02. MP-202, MP-203. R-i 1 30, R21 05 (all from Kraray Co Ltd ) 
and so forth. The application amount of the polyvinyl alcohol (per m 8 of the support) for protective layers is preferably 
0.3 to 4.0 g/m', more preferably 0.3 to 2.0 g/m 2 (per one layer). 

[01 79] When the photothermographic material of the present invention is used for printing use Is which dimensional 
io change is critical, in particular, polymer latex Is preferably used also In a protective layer or a back layer Such latex is 
descnbed in "Gosei Jushl Emulsion (Synthetic Resin Emulsion)", compiled by Talra Okuda and Hlroshl Inagaki Issued 
by Kobunshi Kanko Kai (1979); "Gosei Latex no Oyo (Application ol Synthetic Latex)", compiled by Takaaki Sugimura 
Yasuo Kataoka, South! Suzuki and Keishi Kasahara. issued by Kobunshi Kanko Kai (1993); Sofchi Muroi "Gosei Latex 
no Kagaku (Chemistry of Synthetic Latex)", Kobunshi Kanko Kai (1 970) and so forth. Specific example thereof include 
is latex of methyl methacrylate (33.5 weight %Vethyl acrylate (50 weight %)/methacryllc acid (16.5 weight %) copolymer 
latex of methyl methacrylate (47.5 weight %)/butadlene (47.5 weight %yitaconic acid (5 weight %) copolymer, latex of 
ethyl acryferte/methacrylic acid copolymer, latex of methyl methacrylate (58.9 weight %)/2-ethy1hexyl acrylate (25 4 
weight %)/ethylene (8.6 weight %V2-hydroxyethyl methacrylate (5.t weight %yacryllc add (2.0 weight %) copolymer 
and so forth. As for the binder of the protective layer, there may be used the combination of polymer latex disclosed in 
Japanese Patent Application No. 1 1-6872. and techniques disclosed in Japanese Patent Appfcation No 1 1-143058 
paragraphs 0021 -0025. Japanese Patent Application No. 1 1 -6872. paragraphs 0027-0028. and Japanese Patent Appli- 
cation No. 1 1 -1 99626, paragraphs 0023-0041 . 

[0180] The temperature for preparation of the coating solution for the image-forming layer may preferably be 30°C 
no 65»C. more preferably 35°C to 60°C. most preferably 35°C to 55°C. The temperature of the coating solution Imme- 
drately afterthe addition of the polymer latex may preferably be kept at 30°C to 65°C. A reducing agent and a silver salt 
of an organic acid may preferably be mixed before the addition of polymer latex. 

[0181] The coating solution for the image-forming layer is preferably a so-called thixotropic flow. Thixotropy means 
that viscosity of a fluid lowers with increase of shear rate. Any apparatus may be used for measurement of viscosity 
and for example, RFS Fluid Spectrometer from Rheometrics Far East Co. , Ltd. is preferably used and the measurement 
is performed at 25»C. Viscosity of the coating solution for the image-forming layer Is preferably 400 mPa -s to 100 000 
mPa -s, more preferably 500 mPa • s to 20.000 mPa • s, at a shear rate of 0.1 sec 1 . The viscosity is preferably 1 mPa • s 
to 200 mPa • s, more preferably 5 mPa • a to 80 mPa • s, at a shear rate of 1 000 sec" 1 

[0182] Various systems exhibiting thlxotropic property are known and. for example, described in "Lecture on Rhe- 
ology . Kobunshi Kanko Kai; Muroi & Morino, "Polymer Latex". Kobunshi Knako Kai and so forth. A fluid is required to 
contain a large amount of fine solid mfcroparticles to exhibit thixotropic property. For enhancing thixotropic property It 
is effective that the fluids is added with a viscosity-increasing linear polymer, or fine solid mlcropartictes to be contained 
have anisotropic shapes and an increased aspect ratio. Use of an alkaline viscosity-Increasing agent or a surfactant Is 
also effective for that purpose. 

[0183] The photothermographic emulsion Is provided as one or more layers on the support When it is provided as 
a monolayer, the layer must contain a silver salt of an organic acid, silver halide, developing agent, binder and desired 
additional matenals such as toning agent, coating aid and other auxiDary agents. When the layer is bilayer the first 
emulsion layer (in general, the layer adjacent to the support) must contain a silver salt of an organic acid and silver hal- 
ide, and the second emulsion layer or said two layers may contain the other ingredients. Another type of bilayer struc- 
ture is also employable in which one layer Is a single emulsion layer containing all necessary ingredients and the other 
layer is a protective top coat layer. Multicolor photothermographic material may contain these two layers for each color, 
or may contain all necessary ingredients in a single layer as described In U.S. Patent No. 4,708.928. As for multicolor 
photothermographic materials containing multiple dyes, each emulsion layers are kept individually by using a functional 
or non-functional barrier layer between the adjacent photosensitive layers as described in U.S. Patent No 4 460 681 
[0184] In the image-forming layer, various types of dyes and pigments may boused to improve color tone to pre- 
vent interference fringes generated during laser exposure, and to prevent irradiation. These techniques are detailed in 
International Patent Publication WC-98/36322. Preferred dyes and pigments for the photothermographic material of the 
present invention include, for example, anthraquinone dyes, azomethine dyes, indoaniline dyes, azo dyes indanthrone 
pigments of anthraquinone type (e.g., C.I. Pigment Blue 60 and so forth), phthalocyanlne pigments (e.g , copper 
phthalocyanines such as C.I. Pigment Blue 15; metal-free phthalocyanines such as C.I. Pigment Blue 1 6) triarylcarbo- 
nyl pigments of printing lake pigment type, indigo, inorganic pigments (e.g., ultramarine, cobaft blue and so forth) Any 
methods are employed to add these dyes and pigments such as addition as a solution, an emulsion, or a dispersion of 
ftne sohd mcropartides. or addition of a polymer mordant mordanted with these. The amount of these compounds to 
be used may vary depending on intended absorbance. In general, the compounds may preferably be used in an amount 
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of-1 -jigto-1-g perm^of thephotothermographlc material. 

[0185] In the photothermographic material of the invention, an antihalation layer may be provided in a distant posi- 
tion from a light source relative to the photosensitive layer. The antihalation layer is described in JP-A-1 1-65021 , para- 
graphs 0123 to 0124 and JP-A-1 1 -223898. 

5 [0186] In the photothermographic material of the present Invention, a decoloring dye and a base precursor are pref- 
erably added to a non-photosensitive layer of the photothermographic material so that the non-photosensitive layer can 
function as a filter layer or an antihalation layer. Photothermographic materials generally have non-photosensitive layers 
in addition to the photosensitive layers. Depending on their positions, the non-photosensitive layers are classified into 
(1) a protective layer to be provided on a photosensitive layer (the opposite side of the support); (2) an intermediate 

10 layer to be provided between two or more of photosensitive layers or between a photosensitive layer and a protective 
layer; (3) an undercoat layer to be provided between a photosensitive layer and a support; (4) a backing layer to be pro- 
vided on a side opposite to the photosensitive layer. The filter layer is provided in the photosensitive material as the 
layer (1) or (2). The antihalation layer is provided in the photosensitive material as the layer (3) or (4). 
[0187] The decoloring dye and the base precursor are preferably added to the same non-photosensitive layer. They 

75 may be also added separately to adjacent two non-photosensJtrve layers. If desired, a barrier layer may be provided 
between the two non-photosensitive layers. 

[0188] As methods to add a decoloring dye to a non-photosensitive layer, a method may be employed which com- 
prises step of adding a solution, an emulsion, a solid microparticles dispersion of the dye, or the dye impregnated in a 
polymer to a coating solution for the non-photosensitive layer. The dye may also be added to the non -photosensitive 

so layer by using a polymer mordant These methods for addition are the same as those generally employed for the addi- 
tion of dyes to ordinary photothermographic materials. Polymer latexes used for preparation of the dye impregnated in 
a polymer are described in U.S. Patent No. 4,199,363, German Patent Laid-open Nos. 25,141,274, 2,541,230, Euro- 
pean Patent Publication EP029104 and JP-B-53-41091. A method for emulsification by adding a dye to a solution in 
which a polymer Is dissolved is described In Internationa) Patent Publication WO88/00723. 

25 [0189] The amount of the decoloring dye may be determined depending on purpose of the use of the dye. In gen- 
eral, the dye is used in an amount to give an optical density (absorbance) of larger than 1 .0 measured at an intended 
wavelength. The optical density is preferably 0.2 to 2. The amount of the dye to give such optical density may be gen- 
erally from about 0.001 to about 1 g/m 2 , particularly preferably from about 0.01 to about 0.2 g/m 2 . 
[0190] Decoloring of dyes in that manner can lower optica] density of the material to 0.1 or less. Two or more differ- 

30 ent decoloring dyes may be used In the thermodecoloring type recording materials or photothermographic materials. 
Similarly, two or more different base precursors may be used in combination. 

[0191] The photothermographic material of the present invention is preferably a so-called single-sided photosensi- 
tive material comprising at least one photosensitive layer containing a silver hailde emulsion on one side of support, and 
a backing layer on the other side. 
35 [0192] The photothermographic material of the present invention may preferably contain a matting agent for 
improving the transferability of the materiaL Matting agents are described in JP-A-1 1 -65021 , paragraphs 01 26 to 01 27. 
The matting agent is added in an amount of preferably 1 to 400 mg/m 2 , more preferably 5 to 300 mg/m 2 , as the amount 
per 1 m 2 of the photosensitive material. 

[0193] The matting degree of the surface of the emulsion layer is not particularly limited so long as the material Is 
40 free from Stardust defects, Beck's smoothness of the matted surface is preferably 30 seconds to 2000 seconds, more 
preferably 40 seconds to 1500 seconds. 

[0194] The matting degree of the backing layer In the present invention is preferably falls 10 seconds to 1 200 sec- 
onds, more preferably 20 seconds to 800 seconds, most preferably 40 seconds to 500 seconds as shown by the Beck's 
smoothness. 

45 [0195] In the present Invention, the matting agent may preferably be contained in the outermost surface layer, or in 
a layer functioning as an outermost surface layer, or in a layer near to the outer surface of the photothermographic mate-, 
rial. The agent may also be preferably contained in a layer functioning as a protective layer. 

[0196] The back layers that are applicable to the photothermographic material of the present invention are 
described in JP-A-1 1 -65021 , paragraphs 01 28 to 01 30. 

so [0197] A hardening agent may be added to the photosensitive layer, the protective layer, the back layer, and other 
layers. Examples of the hardening agent are described in T.H. James, "THE THEORY OF THE PHOTOGRAPHIC 
PROCESS, FOURTH EDITION". Macrnillan Publishing Co., Inc.. 1977, pp. 77-87. Polyvalent metal Ions described on 
page 78 of the above article, polyisocyanates described in U.S. Patent No. 4,281,060 and JP-A-6-208193; epoxy com- 
pounds described in U.S. Patent No. 4,791,042; vinylsulfone compounds described in JP-A-62-8904B and so forth may 

55 preferably be used. 

[0198] The hardening agent is added to coating solutions as a solution. Preferred addition time of the solution to 
the coating solution of the protective layer resides in a period of from 180 minutes before the coating to just before the 
coating, preferably 60 minutes to 1 0 seconds before the coating. The method and conditions for mixing are not partic- 
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ularly.limited so long as the effect of the present invention can be obtained satisfactorily.^^ 

method include a method in which a mixing is performed in a tank designed so as to obtain a desired average residence 
time which is calculated from addition flow rate and feeding amount to a coater, a method utilizing a static mixer 
described in N. Harnby, M.F. Edwards, A.W. Nienow, -Ekitai Kongo Gijutsu (Techniques for Mixing Liquids)", translated 
5 by Koji Takahashi, Chapter 8, Nikkan Kogyo Shlnbunsha, 1 989 and so forth. 

[0199] Surfactants that can be used in the present invention are described in JP-A-1 1 -65021 , paragraph 01 32; usa- 
ble solvents are described in the above patent document in paragraph 0133; usable supports are described in the 
above patent document in paragraph 0134; usable antistatic and electroconductive layers are described in the above 
patent document in paragraph 0135; and usable methods for forming color images are described in the above patent 
io document in paragraph 0136. 

[0200] The photothermographic material of the present Invention preferably has a film surface pH of 6.0 or less, 
more preferably 5.5 or less before heat development. While the lower limit is not particularly limited. It Is normally 
around 3. For controlling the film surface pH, an organic acid such as phthalic acid derivatives or a nonvolatile acid such 
as sulfuric acid, and a volatile base such as ammonia are preferably used to lower the film surface pH. In particular, 
ammonia is preferred to achieve a low film surface pH, because it is highly volatile and therefore it can be removed 
before coating or heat development. A method for measuring the film surface pH is described in Japanese Patent Appli- 
cation No. 1 1 -87297, paragraph 0123. 

[0201 J As the transparent support of the photothermographic material of the present invention, preferably used is a 
polyester film, in particular, a polyethylene terephthalate film, subjected to a heat treatment In a temperature range of 
130-1 85*C in order to relax the internal distortion formed in the film during the biaxial stretching so that thermal shrink- 
age distortion occurring during the heat development is eliminated. In the case of a photothermographic material for 
medical use. the transparent support may be colored with a blue dye (for example, Dye-1 mentioned In the example of 
JP-A-8-240877), or may not be colored. 

[0202] It is preferred that techniques for undercoating utilizing water-soluble polyester mentioned In JP-A-1 1- 
25 84574. styrene/butadiene copolymer mentioned in JP-A-1 0-1 86565, vinylidene chloride copolymer mentioned in Japa- 
nes Patent Application No. 1 1-106881, paragraphs 0063-0080 and so forth are used for the support As for an anti- 
static layer and undercoating, there can be used techniques disclosed in JP-A-56-143430, JP-A-56- 143431, JP-A-53- 
62646. JP-A-56- 12051 9, JP-A-1 1-84573. paragraphs 0040-0051, U.S. Patent No. 5,575,973, JP-A-1 1-223898 para- 
graphs 0078-0084 and so forth. 
30 [0203] The photothermographic material is preferably a monosheet type material (the monosheet uses no addi- 
tional sheet as required by image receiving materials, and can form images directly on the material itself). 
[0204] The photothermographic material may further contain an antioxidant, a stabilizer, a plasticizer, a ultraviolet 
absorber or a coating aid. Such additives may be added to any of photosensitive layers or non-photosensitive layers 
For these additives. International Patent Publication W098/36322, European Patent Publication EP803764A1 JP-A- 
35 1 0-1 86567. jp-A-10-1 8568 and so forth may be referred to. 

[0205] The coating method for the preparation of the photothermographic material of the present invention is not 
particularly limited, and any coating methods may be employed. Specific examples thereof include various types of 
coating techniques, for example, extrusion coating, slide coating, curtain coating, dip coating, knife coating, flow coat- 
ing, extrusion coaling utilizing a hopper of the type described in US. Patent No. 2,681 ,294 and so forth. Preferred exam- 
40 pies include extrusion coating and slide coating described in Stephen R Kistler, Petert M. Schweizer, "LIQUID FILM 
COATING", published by CHAPMAN & HALL Co., Ltd., 1997, pp.399-536, and a most preferable example includes the 
slide coating. An example of the shape of a slide coater used for the slide coating is shown in Figure 1 lb, 1 , on page 
427 of the aforementioned reference. If desired, two or more layers may be formed at the same time, for example, 
according to the methods described from page 399 to, page 536 of the aforementioned reference, or the methods 
45 described in U.S. Patent No. 2.761 ,791 and British Patent No. 837,095. 

[0206] Photothermographic materials may be cut into sheets of a predetermined size (half size, B4, A4, DK etc.), 
packaged with an inner packaging material and an outer packaging material as stacked multiple sheets, and shipped! 
In this case, the inner packaging material is preferably made of cardboard, polypropylene sheet, polyethylene sheet 
laminated materials thereof etc, in order to keep the stacked state of the multiple photothermographic material sheets! 
so (e.g.. 50-200 sheets) and prevent scratches and fold of the material. The material packaged with the inner packaging 
material is further packaged over the outer surface with the outer packaging material, which Is laminated with, for exam- 
ple. Al. and has light shielding property and high gas barrier property. The state of the material thus packaged is shown 
in Figs. 2 and 3. Fig. 3 shows a plurality of stacked photothermographic material sheets in a predetermined size pack- 
aged with an Inner packaging material 20. Further, Fig. 2 shows the sheets further packaged with an outer packaging 
material 3. As shown in Rg. 4, the photothermographic material 1 generally has a structure comprising a support 1 0 
an image-forming layer 1 1 and a surface protective layer 12 stacked in this order on one surface of the support, and a 
back layer 1 3 provided on the other side of the support 

[0207] For the photothermographic material of the present invention, air space ratio within the outer packaging 
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materia] is preferably 0.03-25% , more preferably 0.03-15%. The air s pace ratio within the outer packa ging material is 
calculated by dividing air space volume in the outer packaging material with volume of the content in the outer packag- 
ing materia! and multiplying the quotient by 1 00. The air space volume is obtained by subtracting the volume formed by 
the photothermographic material and the volume of the Inner packaging material from the inner volume of the outer 
5 packaging material. 

[0208] Further, for the photothermographic material of the present invention, humidity in the outer packaging mate- 
rial is preferably 30-70%, more preferably 30-50%. If the photothermographic material is packaged so that the humidity 
in package is within the aforementioned range and shipped, performance change of the photothermographic material 
with time, in particular, density change around formed images, can further be suppressed, and thus stable performance 
w can be obtained. 

[0209] Other techniques that can be used for the production of the photothermographic material of the present 
invention are also described in European Patent Publications EP803764A1, EP883022A1, International Patent Publi- 
cation W098/36322, JP-A-56-62648, JP-A-58-62744, JP-A-9-2B1637, JP-A-9-297367, JP-A-9-304869, JP-A-9- 
31 1405, JP-A-9-329865, JP-A-1 0-10669, JP-A-1 0-62899, JP-A-1 0-69023, JP-A-1 0-186568, JP-A-1 0-90823 , JP-A-10- 

15 171063, JP-A-10-186565, JP-A-1 0-1 86567, JP-A-1 0-1 86569, JP-A-1 0-1 86570, JP-A-1 0-1 86571, JP-A-1 0-1 86572, 
JP-A-1 0-1 97974, JP-A-1 0-1 97982, JP-A-1 0-1 97983, JP-A-1 0-1 97985, JP-A-1 0-1 97986, JP-A-1 0-1 97987, JP-A-10- 
207001, JP-A-1 0-207004, J P A- 10-221 807, JP-A-1 0-282601 , JP-A-1 0-288823, JP-A-1 0-288824, JP-A-1 0-307365, 
JP-A-1 0-312038, JP-A-1 0-339934, JP-A-1 1-7100, JP-A-1 1-1 5105, JP-A-1 1-24200, JP-A-1 1-24201, JP-A-1 1-30832, 
JP-A-1 1-84574. JP-A-1 1-65021, JP-A-1 1-125880, JP-A-1 1-129629, JP-A-1 1-133536, JP-A-1 1 -1 33537, JP-A-1 1- 

20 1 33538, JP-A-1 1 -1 33539, JP-A-1 1 -1 33542 and JP-A-1 1 -1 33543. 

[0210] The photothermographic material of the present invention may be developed in any manner. Usually, an 
imagewise exposed photothermographic material is developed by heating. The temperature for the development is 
preferably 80°C to 250°C, more preferably 1 00°C to 1 40°C. The development time is preferably 1 to 1 80 seconds, more 
preferably 10 to 90 seconds, most preferably 1 0 to 40 seconds. 

25 [021 1] For thermal development for the material, a plate heater system is preferred. For heat development by the 
plate heater system, the method described in JP-A-1 1-133572 is preferred, which uses a heat development apparatus 
wherein a photothermographic material on which a latent image is formed is brought into contact with a heating means 
in a heat development section to obtain a visible image, and wherein the heating means comprises a plate heater, and 
a plurality of presser rollers are disposed facing to one surface of the plate heater, and wherein heat development of the 

30 photothermographic material is attained by passing the material between the presser rollers and the plate heater. The 
plate heater is preferably sectioned into 2 to 6 stages, and the temperature of the top stage is preferably kept lower by 
approximately 1 to 1 0°C than that of the others stages. Such a method is also described in JP-A-54-30032. The plate 
heater system can remove moisture and organic solvent contained in the photothermographic material out of the mate- 
rial, and prevent change in shape of the support of the photothermographic material by rapid heating of the material. 

as [021 2] The photothermographic material of the present invention can be exposed by any means. As light source of 
exposure, laser rays are preferred. As the laser used in the present invention, gas lasers (Ar\ He-Ne), YAG lasers, dye 
lasers, semiconductor lasers and so forth are preferred. A combination of semiconductor laser and second harmonic 
generating device may also be used. Preferred examples include gas and semiconductor lasers for red to infrared emis- 
sion. 

40 [021 3] Single mode lasers can be used as the laser rays, and the technique cfisdosed in JP-A-1 1 -65021 , paragraph 
0140, can be used. 

[0214] The laser output is preferably at least 1 mW, more preferably at least 10 mW. Even more preferred is high 
output of at least 40 mW. If desired, a plurality of lasers may be combined. The diameter of a laser beam may be 
between about 30 and 200 um based on the level of 1/e 2 spot size of a Gaussian beam. 
45 [021 5] An example of a laser imager provided with a light exposure section and a heat development section is Fuji 
Medical Dry Laser Imager FM-DP L FM-DP L is described in Fuji Medical Review, No. 8, pages 39-55, and the tech- 
niques described therein can of course be used for laser imagers for the photothermographic material of the present 
invention. 

[0216] The photothermographic material of the invention forms a monochromatic image based on silver image, and 
so is preferably used as photothermographic materials for use in medical diagnosis, industrial photography, printing and 
COM. It should be understood that, in such applications, the monochromatic Images formed can be duplicated on dupli- 
cating films. Ml-Dup, from Fuji Photo Rim for medical diagnosis; and for printing, the images can be used as a mask for 
forming reverse images on printing films such as DO-175 and PDO-100 from Fuji Photo Rim, or on offset printing 
plates. Further, it can be used as a photothermographic material for laser imagers in "AD network", which is proposed 
55 by Fuji Medical System as a network system that conforms to the DICOM standard. 
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^ EXAMPLES ____ ____________ 

[0217] The present invention will be specifically explained with reference to the following examples. The materials, 
regents, ratios, procedures and so forth shown In the following examples can be optionally changed so long as such 
5 change does not depart from the spirit of the present invention. Therefore, the scope of the present invention is not lim- 
ited to the following examples. 

(Example 1) 

io [021 8} Structures of the compounds used In Example 1 are shown below. 
Spectral aensitiiiiig dye A 



20 




Tellurium sensitizer B 

30 



35 



AO 



45 
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Base precursor compound 11 

V *t 

% C — NH-C 2 H,— NH-c' 



JO 



1 0"^-O~ 5ow:o0 ' 



Cyanino dye compound 

CH,CO CH,CO 

• A J. 



cco~ cco- a 



Blue dye compound 14 

25 



30 



NaO, 

35 




{{Preparation of PET support)) 

45 [0219] Using terephthalic acid and ethylene glycol, PET having an intrinsic viscosity IV of 0.66 (measured in phe- 
nol/tetrachloroethane = 6/4 (weight ratio) at 25°C) was obtained In a conventional manner. The PET was palletized, and 
the pellets were dried at 130°C for 4 hours, melted at 300°C, extruded from a T-die, and quenched to prepare an 
unstretched film having such a thickness that the film thickness after thermal fixation should become 175 urn 
[0220] The film was stretched along the longitudinal direction by 3.3 times using rollers having different peripheral 

so speeds and then stretched along the transverse direction by 4.5 times using a tenter. In this case, the temperatures 
were 1 1 0°C and 130°C, respectively. Thereafter, the film was subjected to thermal fixation at 240°C for 20 seconds and 
relaxed by 4% along the transverse direction at the same temperature. Then, after chucks of the tenter were released, 
the both edges of the film were knurled, and the film was rolled up at 4 kg/cm 2 to provide a roll of the film having a thick- 
ness of 175 um 



55 



{(Surface corona discharging treatment)) 

[0221] Using a solid state corona discharging treatment machine Model 6KVA manufactured by Piller Inc., both sur- 
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fecesofthe^pport^ read out vaJues of ^ e e|ec _ 

tnc current and voltage, It was sees that the treatment of 0.375 KV-A-minute/m 2 was applied to the support The treated 
frequency in this case was 9.6 kHz and the gap clearance between the electrode and the dielectric roll was 1 .6 mm. 

5 ({Preparation of undercoated support)) 

(1) Preparation of coating solutions for undercoat layers 

[0222] 

10 





Formulation 1 (for undercoat layer on image-forming layer side) } 


15 


Pesresin A-515GB made by Takamatsu Yushl K.K. (30 weight % solution) 


234 g 




Polyethylene glycol monononylphenyl ether (mean ethylene oxide number = 8.5, 1 0 weiqht % solu- 
tion) 


21.5g 




MP-1000 made by Soken Kagaku K.K. (polymer microparticles, mean particle size: 0.4 um) 


0.91 g 


20 


Distilled water 


744 ml 



25 



Formulation 2 (for 1st layer on back surface) 


Butadiene-styrene copolymer latex (solid content 40% by weight, weight ratio of butadiene/styrene 
— 32/68) 


158 g 


2,4-Dichloro-6-hydroxy-S-triazine sodium sait (8 weight % aqueous solution) 


20 g 


1 weight % Aqueous solution of sodium laurylbenzenesulfonate 


10 ml 


Distilled water 


854 ml 



40 
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Formulation 3 (for 2nd layer on back surface side) 



SnCVSbO (weight ratio: 9/1 . mean particle size: 0.038 urn, 17 weight % dispersion) 
Gelatin (10% aqueous solution) 

Metorose TC-5 made by Shin-Etsu Chemical Co., Ltd. (2% aqueous solution) 
MP-1000 (polymer microparticles) made by Soken Kagaku K.K. 
1 weight % Aqueous solution of sodium dodecylbenzenesulfonate 
NaOH(i%) 

Proxel (made by ICI Co.) 
Distilled water 



84g 

89.2 g 
8.6 g 
0.01 g 

10 ml 
6 ml 
1 ml 
805 ml 



{(Preparation of undercoated support)) 

[0223] After applying the aforementioned corona discharging treatment to both surfaces of the aforementioned 
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biaxiattystretchedpoJyethylene-terephthalate.su ( photos en sitive la yer 

side) thereof was coated with the undercoating solution of Formulation 1 by a wire bar in a wet coating amount of 6.6 
mi/m ? (per one surface) and dried at 180°C for 5 minutes. Then, the back surface thereof was coated with the under- 
coating solution of Formulation 2 by a wire bar in a wet coating amount of 5.7 mt/m 2 and dried at 1 80°C for 5 minutes. 

5 Further, the back surface thus coated was coated with the undercoating solution of Formulation 3 by a wire bar in a wet 
coating amount o? 7.7 ml/m 2 and dried at 1 80°C for 6 minutes to prepare an undercoated support 

« Preparation of coating solution for back surface)) 

w ( i ) Preparation of Solid micropartlcle dispersion (a) of base precursor 

[0224] 64 g of Base precursor compound 1 1 , 28 g of diphenylsulfone and 1 0 g of a surface active agent, Dernor N 
(manufactured by Kao Corporation), were mixed with 220 ml of distilled water, and the mixture was beads-dispersed 
using a sand mill (1/4 Gallon Sand Grinder Mill, manufactured by Imex Co.) to obtain Solid microparticle dispersion (a) 
15 of the base precursor compound having a mean particle size of 0.2 urn. 

(2) Preparation of dye solid microparticle dispersion 

[0225] 9.6 g cf Cyantne dye compound 1 3 and 5.8 g of sodium p-dodecylbenzenes ultimate were mixed with 305 ml 
20 of distilled water and trie mixture was beads-dispersed using a sand mill (1/4 Gallon Sand Grinder Mill, manufactured 
by Imex Co ) to obtain a dye solid microparticle dispersion having a mean particle size of 0.2 um 

(3) Preparation of coating solution for antihalation layer 

25 [0226] 1 7 g o" getat n. 9.6 g of polyacrylamide. 70 g of the aforementioned Solid microparticle dispersion (a) of the 
base precursor. 56 g of the aforementioned dye solid microparticle dispersion, 1.5 g of polymethyl methacrylate micro- 
particles (mean pancte sire 6.5 urn), 0.03 g of benzoisothiazolinone, 2.2 g of sodium polyethylenesulfonate, 0.2 g of 
Blue dye compound 14 and 844 ml of water were mixed to prepare a coating solution for antihalation layer. 

30 ((Preparation of coating solution for back surface protective layer}) 

[0227] In a container kept at 40°C, 50 g of gelatin, 0.2 g of sodium polystyrenesulfonate, 2.4 g of IM,N-ethy1- 
enebis(vinylsuifonacetamiae), 1 g of sodium t-octylphenoxyethoxyethanesulfonate, 30 mg of benzoisothiazolinone, 37 
mg of N-perfluorooctyisurfonyl-M-propylalanine potassium salt 0.15 g of polyethylene glycol mono(N-perfluorooctylsul- 
35 fonyl-N-propyl-2 amnoethyl) ether [average polymerization degree of ethylene oxide: 1 5], 32 mg of C 8 F 17 S03K, 64 mg 
of C fi F 17 S0 2 N(C3H / )(CH ? CH 2 0)4(CH 2 )4-S03Na, 8.8 g of an acrylic acid/ethyl acrylate copolymer (copolymerization 
ratio (by weight): b/9b). 0.6 g of Aerosol OT (manufactured by American Cyanamid Company), 1 .8 g (as liquid paraffin) 
of a liquid paraffin emulsion and 950 ml of water were mixed to form a coating solution for a back surface protective 
layer. 

40 

({Preparation of Silver ha tide emulsion 1» 

[0228] 1421 ml of distilled water was added with 8.0 ml of a 1 weight % potassium bromide solution, and further 
added with 8.2 m> of 1 molt nitric acid and 20 g of phthalized gelatin. Separately, Solution A was prepared by adding 

<s distilled water to 37.04 g of silver nitrate to dilute it to 159 ml, and Solution B was prepared by diluting 32.6 g of potas- 
sium bromide with distilled water to a volume of 200 ml. To the aforementioned mixture maintained at 37°C and stirred 
in a titanium -coated stainless steel reaction vessel, the whole volume of Solution A was added by the control double jet 
method over 1 minute at a constant flow rate while pAg was maintained at 8.1 . Solution B was also added by the control 
double jet method. Then, the mixture was added with 30 ml of 3.5 weight % aqueous hydrogen peroxide solution, and 

so further added with 36 ml of a 3 weight % aqueous solution of benzimidazole. Separately, Solution A2 was prepared by 
diluting Solution A with distilled water to a volume of 31 7.5 ml, and Solution B2 was prepared by dissolving tripotassium 
hexachloroiridate in Solution B in such an amount that its final concentration should become 1 x 1 0" 4 mole per mole of 
silver, and diluting the obtained solution with distilled water to a volume twice as much as the volume of Solution B, 400 
ml. The whole volume of Solution A2 was added to the mixture again by the control double jet method over 10 minutes 

55 at a constant flow rate while pAg was maintained at 8.1 . Solution B2 was also added by the control double jet method. 
Then, the mixture was added with 50 ml of a 0.5 weight % solution of 2-mercapto-5Hnnethylbenzimidazole in methanol. 
After pAg was raised to 7.5 with silver nitrate, the mixture was adjusted to pH 3.8 using 0.5 mol/L sulfuric acid, and the 
stirring was stopped. Then, the mixture was subjected to precipitation, desalting and washing with water, added with 
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Qisp&rsion. 

E3 ' .""Tn^o™ * e J completed sihrer hal,de emulsi °" were pure sliver bromide grains having a mean diameter 
ZT2Z I , m I Vanati0n COeWiC,em of 18% for mean diameter 38 spheres. The grain size and others 
were obtained from averages for tOOO grains by using an electron microscope. The [100] face ratioof these grains 
determined to be 85% by the Kubelka-Munk method. 9 

E!L J£ aforementioned emulsion wa s added with 0.035 g of benzoisothiazollnone (added as a 3.5 weight % 
methanol so.ut.on of the compound) with stirring at 38-C. and after 40 minutes since then, added with the solid dLe* 

ST e r° U L 9 a, ' n S ° m0n) 0t SpeCtra ' SenSi,iZing *• A an amount of 5 * ' °" 3 ™'* P» m«>le of si.ver.Xr 
1 minutes, the mixture was warmed to 47X. and after 20 minutes, added with 3 x 10* mole of sodium benzenethlosul- 
fonate per mole of silver. Further after 2 minutes, the mixture was added with Te.lurlum sensitizer si anTmo^of 5 

hh ! ^kT , ° S ' ,Ver f °" OWed by r,pen,n9 for 90 minUtes - ""mediately before finishing the ripening, the mixture 
was added with 5 m, of a 0.5 weight % methano. solution of N.N--dihydroxy-N»-diethy.me b mrne. anS after" owe'n^e 
temperature > to 31 ^ added with 5 ml of a as weight % methanol solution of phenoxyemano..7x10*mo.eof 5™5hy. 
2-me^tobenz^dazo.e per mole of sBve, and 6.4 x 10* mole of l^henyl^h^Ptyl-S-mercapto-i^-triazT,^ pSr 
mole of silver no prepare Silver halide emulsion 1. 

((Preparation of Silver halide emulsion 2» 

X E„l *, ' n *• Same manner J a f P^Paration of Silver haOde emulsion 1 except that the liquid temperature upon 
Tlcl 9ramS T 9 ! ^ 37 ° C t0 5 °° C - 3 PUfe Smr bremide ^ a ™*'°" "avinga mean grSn 

o S£2" ZZ ZT erBS , T *J* na T coeffic,ent of 1 s% for sbe 38 spheres was p re P ared - Further - * *» 

Fiirthermnrl 1 ' ^ ° f P^'P^ 0 "- batting, washing wrth water and dispersion were performed 

« ^™°^' n ^ 1 exceptthatthe addition amount of Spectral 

£2?*,? ^ , an96d t0 4 5 X 10 m ° te Per m ° le °' S,lver - ■P**"" ^nsitizatlon. chemical sensitization and 

oCnSil^ - ^^^-^1,3.^ were performed to 

((Preparation of Silver halide emulsion 3» 

30 

[0232] In the same manner as the preparation of Silver halide emulsion 1 except that the liquid temperature uoon 
EXST" Wa ! Chan9ed fr0nt37 ' C to 27 * C " a P" re ^ "ramide cubic grain emulsion having a me4n gSn 
h r T f , T l" d 3 Vanati0n C08ff,Cient °' 20% for s,ze 38 s P heres ™s PW*d- F"rther as in the case 
?u2S?Ji ■ th8 , StePS ° f P"*** 3 * 0 "' <■««"& washing with water and dispersion were performed. 

sSo £ A 'ZZZTZ 1 01 ^ haMe emUlSi0n 1 ^ ^ the 3dditi ™ a™""' ° f sen 
ti™ of S^hTI 9e , k °, T' e m ° te °' SilVer - SpeCtral seasltlza «o". chemical sensitization, and addi- 
^el^SZ^ZT Bnd ^P^-^^^^-l^-traizole were performed to obtain 

((Preparation of Mixed emulsion A for coating solution)) 

KS!Lh 70% ^ Wei ! ht ° f Si,Ver ha " de emUlSi0n 1 1 15% by weiflht of S,lver emu ^" 2 and 15% by weight of 
si™ i!. m i W6re ^ and add6d ^ befl20thtolium lodida 3 « amount of 7 x 10* mole per mole of 

silver as a 1 weight % aqueous solution to form Mixed emulsion A for coating solution. 

((Preparation of scaly fatty acid silver salt)) 

lo^t 1 , 8 /" 6k ?„° f t>eheniC ^ (Eden ° r C22 " 85R - nam a- manufactured by Henkel Co.). 423 L of distilled water 
It 7^C Z LTh aq f ueo " s , so,ution ot Na ° H - and 120 L of.tert-butanol were mixed and allowed to react with stirring 
40 4 kLTsZ n^r r°M Jnf ^ °' ^ S ^ a ^ 206 -2 *- °' an aqueous solution containing 

4 u; 4 n,i 2^ * 0> " BS PreParBd 3nd tept at 10 ° a A mbrture 01 635 L of distilled water and 30 L of tert- 

butanol contained in a reaction vessel kept atSO'C was added with the whole amount of the aforementioned sodium 

62 minutes and 10 seconds, and 60 minutes, respectively. In this case, they were added in such a manner that only the 
n2ra3^ 

the sod,um behenate solution was added. In this operation, the outside temperature was controlled so that the tenW 
ature ,n the reaction vessel was 30'C and the liquid temperature is constant. The piping of the addition system foTtne 
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sodium behenate solution-was_warmed.by,steam^ the liquid tem- 

perature at the outlet orifice of the addition nozzle should be 75°C. The piping of the addition system for the aqueous 
silver nitrate solution was maintained by circulating cold water outside a double pipe. The addition position of the 
sodium behenate solution and the addition position of the aqueous silver nitrate solution were arranged symmetrically 

5 with respect to the stirring axis as the center, and the positions are controlled at heights for not contacting with the reac- 
tion mixture. 

[0235] After finishing the addition of the sodium behenate solution, the mixture was left with stirring for 20 minutes 
at the same temperature and then the temperature was decreased to 25°C. Thereafter, the solid content was recovered 
by centrifugal filtration and the solid content was washed with water until electric conductivity of the filtrate became 30 

10 uS/cm. Thus, a fatty acid silver salt was obtained. The solid content was stored as a wet cake without being dried. 
[0236] When the shape of the obtained silver behenate grains was evaluated by an electron microscopic photogra- 
phy, the grains were scaly crystals having a = 0.14 u/n, b = 0.4 urn, and c = 0.6 urn in mean values, a mean aspect ratio 
at 5.2, a mean diameter as spheres of 0.52 urn, and a variation coefficient of 15% for mean diameter as spheres (a, b 
and c have the meanings defined in the present specification). 

15 [0237] To the wet cake corresponding to 100 g of the dry solid content was added with 7.4 g of polyvinyl alcohol 
(PVA-217, trade name, average polymerization degree: 1700) and water to make the total amount 385 g, and the mix- 
ture was p re-dispersed by a homomixer. 

[0238] Then, the p re-dispersed stock dispersion was treated three times by using a dispersing machine (Microflu- 
idizer-M-110S-EH; trade name, manufactured by Microfluidex International Corporation, using G10Z interaction cham- 
20 ber) with a pressure controlled to be 1 750 kg/crn 2 to obtain a silver behenate dispersion. During the coofing operation, 
a dispersion temperature of 18°C was achieved by providing coiled heat exchangers fixed before and after the interac- 
tion chamber and controlling the temperature of the refrigerant. 

(preparation of 25 weight % dispersion of reducing agent)) 

25 

[0239] 10 kg of 1 , 1 -bis(2-hydroxy-3 1 5-dimethylphenyl)-3,5,5-trimethylhexane and 1 0 kg of a 20 weight % aqueous 
solution of denatured polyvinyl alcohol (Poval MP203, manufactured by Kuraray Co. Ltd.) were added with 16 kg of 
water, and mixed sufficiently to form slurry. The slurry was fed by a diaphragm pump to a sand mill of horizontal type 
(UVM-2, manufactured by Imex Co.) containing zirconia beads having a mean diameter of 0.5 mm, and dispersed for 3 
30 hours and 30 minutes. Then, the slurry was added with 02. g of benzothiazolinone sodium salt and water so that the 
concentration of the reducing agent became 25% by weight to obtain a reducing agent dispersion. The reducing agent 
particles contained in the reducing agent dispersion obtained as described above had a median diameter of 0.40 urn 
and the maximum particle size of 1 .8 um or shorter. The obtained reducing agent dispersion was filtered through a poly- 
propylene filter having a pore size of 10.0 um to remove dusts and so forth, and stored. 



35 



so 



((Preparation of 10 weight % dispersion of mercapto compound)) 



[0240] 5 kg of l-phenyl-2-heptyl-5<nercapto-1,3,4-triazole and 5 kg of a 20 weight % aqueous solution of dena- 
tured polyvinyl alcohol (Poval MP203, manufactured by Kuraray Co., Ltd.) were added with 8.3 kg of water, and mixed 

40 sufficiently to form slurry. The slurry was fed by a diaphragm pump to a sand mill of horizontal type (UVM-2, manufac- 
tured by Imex Co.) containing zirconia beads having a mean diameter of 0.5 mm, and dispersed for 6 hours. Then, the 
slurry was added with water so that the concentration of the mercapto compound became 10 weight % to obtain a mer- 
capto compound dispersion. The mercapto compound particles contained in the mercapto compound dispersion 
obtained as described above had a median diameter of 0.40 jim and the maximum particle size of 2.0 um or less. The 

45 mercapto compound dispersion was filtered through a polypropylene filter having a pore size of 1 0.0 \im to remove 
dusts and so forth, and stored. The dispersion was filtered through a polypropylene filter having a pore size of 10.0 u,m 
immediately before use. 



((Preparation of 20 weight % dispersion of organic polyhalogenated compound 1)) 



[0241] 5 kg of tribromomethylnaphthylsulfone, 2.5 kg of a 20 weight % aqueous solution of denatured polyvinyl 
alcohol (Poval MP203. manufactured by Kuraray Co.. Ltd.) and 213 g of 20 weight % aqueous solution of sodium triiso- 
propylnaphthalenesulfonate were added with 1 0 kg of water, and mixed sufficiently to form slurry. The slurry was fed by 
a diaphragm pump to a sand mill of horizontal type (UVM-2, manufactured by Imex Co.) containing zirconia beads hav- 
ss ing a mean diameter of 0.5 mm, and dispersed for 5 hours. Then, the slurry was added with 0.2 g of benzisothiazolinone 
sodium salt and water so that the concentration of the organic polyhalogenated compound became 20 weight % to 
obtain an organic polyhalogenated compound dispersion. The organic polyhalogenated compound particles contained 
in the polyhalogenated compound dispersion obtained as described above had a median diameter of 0.36 urn and the 
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20 



--jngggg. Particle size of 2 A.WLPlAe.ss. J^-Obtained.organic.ix.lyhalogenaledxompound-dispefsion-was-filtefed- 
through a polypropylene filter having a pore size of 3.0 um to remove dusts and so forth, and stored. 

((Preparation ol 25 weight % dispersion of organic polyhalogenated compound 2)) 

[0242] A cfepersion was prepared in the same manner as the preparation of the 20 weight % dispersion of organic 
polyhalogenated compound 1 except that 5 kg of N-butyl-3-tribromomethanesulfonylbenzamide was used instead* 5 
kg ot tnbromomethy.naphthylsulfone. diluted so that the concentration of the organic polyhalogenated compound 
became 2b we.ght %. and filtered. The organic polyhalogenated compound particles contained in the organic polyhal- 
ogenated compound dispersion obtained as described above had a median diameter of 0.39 um and the maximum par- 
ticle size of 22 M m or less. The obtained organic polyhalogenated compound dispersion was tittered through a 
polypropylene filler having a pore size of 3.0 um to remove dusts and so forth, and stored. 

((Preparation ot 30 weight % dispersion of organic polyhalogenated compound 3» 

[0243] A dispersion was prepared in the same manner as the preparation of the 20 weight % dispersion of organic 
polyhalogenated compound 1 except that 5 kg of tribromomethylphenylsulfone was used instead of 5 kg of tribro- 
momethylnaphthytsulfone and the amount of the 20 weight % aqueous solution of MP203 was changed to 5 kg, diluted 
so that the concentrator of the organic polyhalogenated compound became 30 weight %, and filtered. The onjanic pol- 
yhalogenated compound panicles contained in the organic polyhalogenated compound dispersion obtainedls 
desenbed above had a median diameter of 0.41 um and the maximum particle size of 2.0 um or less. The obtained 
organ* po^hatogenated compound dispersion was filtered through a polypropylene filter having a pore size of 3 0 um 
to remove dusts and so forth, and stored. The dispersion was stored at 10°C or less until use. 

zs ({Preparation ol 5 weight % solution of phthalazine compound)) 

u * k 9 ol denatured polyvinyl alcohol (Poval MP-203, manufactured by Kuraray Co.. Ltd.) was dissolved in 
JnJI^lTo!'^ ™" " Wh 315 k9 0,20 W6,9ht % aqueous 60,ution of sodlum triisopropylnaphthalenesul- 
30 S^pyShthafa^S We,9M % aqUe0US S0 ' Uti0n °' ^P^'Ph^'az'rre to obtain a 5 weight % solution of 6- 

((Preparation of 20 weight % dispersion of pigment)) 

3s SSL, fl 9 °- C J P ! 9men, , Blue 60 and 64 9 oi °*™ r N manufactured by Kao Corporation were added with 250 
il^l, h to provide slurry. Then. BOO g of zirconia beads having a mean diameter of 0.5 mm 

ZZXX m 8 r ,09e,r,er With the Slurry and me slur, V was dis P^ by a dispersing machine (1/4G Sand 

? n T.^l!^ ** ' meX Ca> f ° r 25 h ° UtS 10 obtaln 3 pigmerlt dis P^»"- The pigment particles contained 

In the pigment dispersion ooiamed as described above had a mean partJde size of 0.21 um. 

*o {(Preparation of 40 weight % SBR latex)) 

[0246] SBR latex purified by ultrafiltration (U F) was obtained as follows 

[?f 471 71,6 SBR lBI " motioned below diluted by 1 0 times with distilled water was diluted and purified by usinq an 
UF-punficabon module FS03FC-FUYO3A1 (manufactured by Daisen Membrane System K.K.) unttl the ton conductiv- 
ity became 1 .5 mS/cm, and added with Sandet-BL (manufactured by SANYO CHEMICAL INDUSTRIES LTD ) to a con- 
centration of 0.22% by weight. Further, the latex was added with NaOH and NH 4 OH so that the ratio Na* lon NH^ ion 

. (m0lar ra, ' 0> ,0 a(fiust pH t0 8 4 - At mis pointl we eventration of the latex was 40% by weight. 
f^^LVT 01 ■ S ^ B ^-^ the numerate in the parentheses indicate the contents In terms of 

% by weight. St represents styrene. Bu represents butadiene and AA represents.acryfic acid) 
[0248] The latex had the following characteristics: mean particle size of 0.1 um. concentration of 45%. equilibrated 
moisture content of 0.6% by weight at 25»C and relative humidity 60%, and ion conductivity of 4.2 mS/on (measured 
for me latex stock solution (40%) at 25«C by using a conductometer. CM-30S. manufactured by Tea Electronics. Ltd.) 
pn 8.2. *• 

ss {{Preparation of coating solution for image-forming layer)) 

lO2 ?0! • 1 9 c ° f m f 20 WeiQht % aque0US tf,s P ersion of the Pigment obtained above. 1 03 g of the organic acid silver 
salt disperse. 5 g of the 20 weight % aqueous solution of polyvinyl alcohol, PVA-205 (manufactured by Kuraray Co.. 
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Ltd ), 25 g of the 25 weight % dispersi on of the reducing agent, 13.2 g in total of the dispersions of or g anic pol yhalo- 

genated compounds 1 to 3 (weight ratio = 2:5:2), 6.2 g of the 10 weight % dispersion of mercapto compound, 1 06 g of 
the 40 weight % SBR latex purified by ultrafiltration (UF) and undergone pH adjustment, and 18 ml of the 5 weight % 
solution of the phthalazine compound were combined, added with 10 g of Silver halide emulsion A, and mixed suffi- 

5 ciently to prepare a coating solution for image-forming layer (photosensitive layer, emulsion layer). The coating solution 
was fed as it was to a coating die In such a feeding amount giving a coating amount of 70 ml/m 2 and coated. 
[0250J The viscosity of the coating solution for emulsion layer described above was measured by a B-type viscom- 
eter manufactured by Tokyo Keiki K.K. and found to be 85 [mPa • s] at 40°C (Rotor No. 1 , 60 rpm). 
[0251 J The viscosity of the coating solution was measured at 25°C by an RFS fluid spectrometer produced by Rhe- 

io ometric Far East Co., Ltd., and found to be 1500, 220, 70, 40 and 20 [mPa* s] at shear rates of 0.1 , 1 . 10, 100 and 1 000 
[1/second], respectively. 

{(Preparation of coating solution for intermediate layer on the emulsion layer surface)) 

is [0252] 772 g of an aqueous solution of 10% by weight polyvinyl alcohol, PVA-205 (manufactured by Kuraray Co., 
Ltd.), 5.3 g of the 20 weight % dispersion of the pigment, and 226 g of a 27.5 weight % latex of methyl methacrylate/sty- 
rene/butyl acrylate/hydroxyethyl methacrylate/acrylic acid copolymer (copolymerization ratio (by weight): 64/9/20/5/2) 
were added with 2 ml of a 5 weight % aqueous solution of Aerosol OT (manufactured by American Cyanamid Com- 
pany), 1 0.5 ml of a 20 weight % aqueous solution of phthallc acid diammonium salt and water in such an amount giving 

20 a total amount of 880 g to form a coating solution for intermediate layer. This coating solution was fed to a coating die 
in such an amount that gave a coating amount of 10 ml/m 2 . 

[0253] The viscosity of the coating solution measured by a B-type viscometer at 40°C (Rotor No. 1 , 60 rpm) was 21 
[mPa«sJ. 

25 {(Preparation of coating solution for 1st protective layeron emulsion layer surface)) 

[0254] 64 g of inert gelatin was dissolved in water, added with 80 g of a 27.5 weight % latex solution of methyl meth- 
acrylate/styrene/butyl acrylate/hydroxyethyl methacrylate/acrylic acid copolymer (copolymerization ratio (by weight):: 
64/9/20/5/2). 23 ml of a 10 weight % methanol solution of phthal'c acid, 23 ml of a 10 weight % aqueous solution of 4-' 

jo methylphthalic acid, 28 ml of 0.5 mol/L sulfuric acid, 5 ml of a 5 weight % aqueous solution of Aerosol OT (manufactured 
by American Cyanamid Company), 0.5 g of phenoxyethanol, 0.1 g of benzoisothiazolinone, and water in such an 
amount that gave a total amount of 750 g to form a coating solution. The coating solution was mixed with 26 ml of 4 
weight % chromium alum by a static mixer immediately before coating, and fed to a coating die in such an amount that 
gave a coating amount of 18.6 ml/m 2 . 

35 [0255] The viscosity of the coating solution measured by a B-type viscometer (Rotor No. 1 , 60 rpm) at 40°C was 1 7 
[mPa • s]. 

((Preparation of coating solution for 2nd protective layer on emulsion layer surface)) 

40 [0256] 80 g of inert gelatin was dissolved in water, added with 102 g of a 27.5 weight % latex solution of methyl 
methacrylate/styrene /butyl acrylate/hydroxyethyl methacrylate/acrync acid copolymer (copolymerization ratio (by 
weight): 64/9/20/5/2), 3.2 ml of a 5 weight % solution of N-perfluorooctylsulfonyl-lsl-propylalanine potassium salt, 32 ml 
of a 2 weight % aqueous solution of polyethylene glycol mono(N-perfluorooctylsulfony1-N-propyl-2-aminoethyl) ether 
[average polymerization degree of ethylene oxide = 1 5], 23 ml of a 5 weight % aqueous solution of Aerosol OT (manu- 

45 factured by American Cyanamid Company), 4 g of polymethyl methacrylate microparticles (mean particle size: 0.7 u.m), 
21 g of polymethyl methacrylate microparticles (mean particle size: 6.4 urn), 1.6 g of 4-methylphthallc acid, 4.8 g of 
phthalic acid, 44 ml of 0.5 mol/L sulfuric acid, 10 mg of benzoisothiazolinone and water in such an amount that gave a 
total amount of 650 g. The mixture was further mixed with 445 ml of an aqueous solution containing 4 weight % chro- 
mium alum and 0.67 weight % of phthallc acid by a static mixer immediately before coating to form a coating solution 

so for surface protective layer, which was fed to a coating die in such an amount that gave a coating amount of 8.3 ml/m 2 . 
[0257] The viscosity of the coating solution measured by a B-type viscometer (Rotor No. 1 , 60 rpm) at 40°C was 9 
[mPa • s]. 

{(Preparation of photothermographic material)) 

55 

[0258] On the back side of the aforementioned support having an undercoat layer, the coating solution for antiha- 
lation layer and the coating solution for back surface protective layer were simultaneously applied as stacked layers so 
that the applied solid content amount of the solid micropartide dye in the antihalation layer became 0,04 g/m 2 , and the 
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a^amounto^nj^^ 

oTri^L 1 w ? r l yer - ^ Pr0t6Ctive ,ayer> and Second pro,ective la V er were simultaneously applied In this 

St to taJ m e S d 31 ^^^"egapbetweenthefipofcoaBng^and^esupp^ 

was set to De 0.1 4 to 0.28 mm. and the coated width was controlled so that it spread bv 0 5 mm each at h«th «L 
pared w„b the projecting m width of the coating soiution. The pressure In the Educed pressure ££S!££25E 

f ^, M ^ P " 0t electr o»atically charged and electrostatic charge was further eliminated bv ionized wind 

re^eone^^^ 

perature of 18 C and a wet-bulb temperature of 12»C for 30 seconds to cool the coating solutions. Then in me floaflna 
jpe dnring , zone m « coiled shape, the material was blown with drying air showing a d^-bulb tenure or So-C 2 

Z^nfl'T tk ryi " 9 2 ° ne ° f 90 '° f ° r 10 8econd * and cooled to 25 °C to evapomte the solvent in 

th h :s„^^^ 

[0261] The prepared photothermognaphio material showed matting degrees of 55 seconds for the | mano 
layers.de. and 1 30 seconds for the back surface. In terms of Beck's smooth^ Image-forming 

.h^L'n * a ! mP0Und SatiSfyi " 9 81 ' eaSt °" e °' thS re ^ iremente A and 8 were adjusted as shown InTaSe so 
to ^ ^0?^^?^ Subs,antte '* ^ Same 38 ** « ** ^^nsonei Sampla 101. and a^.uatS 
wer o sLln2!? o r?i h %1T P Prepare<i 1,16 Phen0lic aoants impound of the formula (I)) 

- SlSf JfSSJ £ b * 2 *^^ used for the aforementioned 2 £ 

Ker As^T^lS 1 ° 2 T inco,porated 38 the ™™"9 Breton after forming the image-form- 

Z-hT*? - ' W3S USCd in amount equimolar to the reducing agent. As tor Samples 1KJ-123 

Z£l TL^res^r^ 0 T f : IT" *• manner ' a " d usad '» amTun meSoned 

in Table 1 (represented as a relahve mole % based on the amount of Compound (11-2). which is taken as 100%). 

{{Preparation of dispersion of Compound ll-2» 

[0264] 1 kg of compound II-2 and 1 kg of a 20 weight % aqueous solution of denatured polyvinyl alcohol (Poval 

s^ waTfed ^^ 5 C ° » LW ) W6re 3dded Wfth 1 6 ° f a " d «3K^*£21S ^ 

slurry was fed by a diaphragm pump to a sand mill of horizontal type (UVM-2 manufactured bv im« n» i 

h Ti 3 mea " diameter * 0 5 ™- a " d otepersed J 3 hou re Sn ^slur^ S 

bSme 25 wf loCToS^t 0 ? S ° diUm Salt Snd W9tCr S ° ,he of the phoiC 2l%Z 

5S2Si ° m K tero P art,da ^P^'o" <>' the phosphoryl compound. The phospho?. compound 

S2^!S? ^ ~ ° bta,ned 38 deSCriDed abo " had 8 media " oiameter of 0.45 urn and me maximum 

St 6o5ld 6 i°teS ° f ^L^T™ T aS eValUated ^ St0rin9 eacn Photosensitive material after heat develop- 

SI anoTftTr * e iSZ » ** meaSUrin9 ° han9e ° f densities A Dmin >o blank portion^ 

oerore and after the storage. The results are shown In Table 1. 
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[0266] As clearly seen from the results shown In Table 1 , the image storability was markedly Improved by the com 
binations according to the present Invention. 
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(Example 2) 



[0267] Photothermographic materials were obtained in the same manner as in Example 1 except that Silver halide 
emulsions 1 -3, Mixed emulsion A for coating, the solid fine particle dispersion of reducing agent, the 25 weight % dis- 
TnTZ °'°l? an]c ^™ °9 enated compound 2, the 30 weight % dispersion of organic polyhalogenated compound 3 
ml^nn" 9 TT ,ma 9 e - formin 9 ,a V er used 1 were replaced with those prepared by the flowing 
methods and a phosphoryl compound dispersion was used. 



w 



({Preparation of Silver halide emulsion 1» 



20 



25 



30 



SSL*. I f T f Wat6r W8S addeCl Wlth 3 - 1 ml 0, 3 1 weight % Potass^ bromide solution, and further 
added w,th 3.5 .mlof, m oM . nitric add and 31 .7 g of phthaJIzed gelatin. Separately, Solution A was prepared by adding 
d*M.ed water to 2*22 g of sitver nitrate to di.ute it to 95.4 ml. and Solution B was prepared by diluting 1 5.9 g of potas 
s.um brom,de with distilled water to a volume of 97.4 ml. To the aforementioned mixture ma.ntained at 34<>C and stirred 
u in a t.tan,um <0 ated stainless steel reaction vessel, the whole volume of Solution A and Solution B was added over 45 
seconds at a constant flow rate while. Then, the mixture was added with 10 ml of 3.5 weight % aqueous hydrogen per- 
oxide solution, and further added with 1 0.8 ml of a 10 weight % aqueous solution of benzfmidazele. separately, Solution 
^,? reP A re o by adding f isti,led water, ° 51 86 9 01 a**, nitrate to dilute it to 317.5 ml. and Solution D was prepared 
by diluting 45.8 g of potassium bromide with distilled water to a volume of 400 ml. The whole volume of Solution C was 

£2 oa°„ LTT^r^^T at 8 C ° nStant fl0W rate So,ution D was added * «" a control double jet method 
T^tt , at 8 1 - H e*aeh.ordridic add (III) potassium salt in such an amount that its concentration 

n J^Tc 1 Pef m0 ' e ° f SHver ™" added at one timo 1 0 minutes after »• a *«>°" of Solutions C and 

sh^Sl ' . r a ,' Ue0US S ° ,Uti0n °' P 0 * 83 ' 1 "" ! ™ <») hexacyanide In such an amount that its concentration 
1 , Perm °' e ° f S ' ,Ver WSS added at one time 5 8econds aft e'the addition of Solution C was 
the SI IS, 6 "' H G 'TT ^ adiUSted t0 PH 3 8 US,ng °- 5 mol/L 6U,f uric acW - « he -"""A a toPPed- Then. 
h^ZT? T ^ k ° n P^'P^ 0 "' desalu "9 and ^hing with water, adjusted to pH 5.9 with 1 moll sodium 
hydroxide to form a silver halide dispersion having pAg of 8.0. 

fSiLJ? af0rementioned 8 " ver halide dispersion was added with 5 ml of a 0.34 weight % methanol solution of 
f w ? W,th Stimng * ^ 2 nd after 40 minutes since then - ad ** with a methanol solution of 
^ ^ a " am ° Unt ° f 1 X 1 ? mo,e per mole of silver After 1 mlnutes . *• mixture was warmed to 
fnSS a J er20 j n,nutes - added with 7.6 x 10-*mole of sodium benzenethiosulfonate per mole of silver. Further after 

IZZT'Jl k! ?T "VST* VWth Te " urium SensWzer B 38 a methano ' so,utton «n an amount of 1.9 x 10* mole 
!!, ^ ^ by Hpen ' n9 fer 91 minutes - mbrture added ««h 1 -3 rnl of a 0.8 weight % methanol 

solution of N.N--dirvdroxy-N"-diethylmelamine. and 4 minutes later, added wfth 3.7 x i<r* mole per mo?e of silver^ t 

al a^l^f ,T n r da20 ' e and 49 X 1 ° ^ *~ m0 ' e ° r Silver of 1 -Pbenyl-a-heptyl-s-me^apto-l ,3.4-triazote 
as a methanol solution to prepare silver halide emulsion 1 . 

^^L"* prepared 8i,ver halide a™ 1810 " we re pure silver bromide grains having a mean diameter 
ZTcTl^ ^ 8 f Variati0 " coefflcient ot 20% ,or mea " ^ameter as spheres. The grain size and others 
were obtained from averages for 1000 grains by using an electron microscope. The [1 00] face ratio of these grains was 
determined to be 80% by the Kubelka-Munk method. 9 

((Preparation ot Silver halide emulsion 2» 

E 1 fh * e SBme T a0ner 38 the P re P aration of Silver halida emulsion 1 except that the liquid temperature upon 
forming the grains was changed from 34«C to 49'C. addition time of Solution C was changed to 30 minutes and potes- 

m Jo ,) ^ eXacyan ' de was . not used > Silve ' ha «de emulsion 2 was prepared. Further, as in the case of Silver halide 
emulsion 1. the steps of precpitation, desalting, washing with water and dispersion were performed Furthermore, in 
the same manner as in the case of Silver halide emulsion 1 except that the addition amount of Spectral sensitizing dye 
A was changed to 7 5 x 10* mote per mole of silver and the addition amount of 1-phenyl-2-heptyl-5-mercapto-1 34- 
oiSlTf a " 9e J?" 3 X 1 f m ° ,e ° f *" m ° ,e ° f SpeCtral senstization. chemical sensitization, and addition 
hlnr !2 0b i enz,m,daZ0le ^ 1 -Phenyl-2-heptyl-5-meroapto-1 .3.4-tra.zole were performed to obtain Silver 

S™ ?,f,Z??n«n Emute,on gra,ns of Silver hali ae emulsion 2 were pure silver bromide cubic grains having a mean 
grain size of 0.080 pm as spheres and a variation coefficient of 20% for diameter as spheres. 

55 ((Preparation of Silver halide emulsion 3» 

El «, ,h8 S3me mann6r 35 the pre P aration of Silver halw e emulsion 1 except that the liquid temperature upon 
forming the grams was changed from 34X to 27-C. Silver halide emulsion 3 was prepared. Further, as in the case of 



35 



40 



45 



50 



5DOCID: <EP 1 09631 0A2J_> 



64 



EP1 096 310 A2 

Silver halide emulsion 1 , the steps of precipitation, desalting, washing with water and dispersion were performed. Fur- 
thermore, in the same manner as in the case of Silver halide emulsion 1 except that the addition amount of Spectral 
sensitizing dye A solid dispersion (gelatin aqueous solution) was changed to 6 x 10* 3 mole per mole of silver and the 
addition amount of Tellurium sensitizer B was changed to 5.2 x 10" 4 mole per mole of silver, Silver halide emulsion 3 
5 was obtained. Emulsion grains of Silver halide emulsion 3 were pure silver bromide cubic grains having a mean grain 
size of 0.038 um as spheres and a variation coefficient of 20% for diameter as spheres. 

({Preparation of Mixed emulsion A for coating solution)) 

10 [0273] 70% by weight of Silver halide emulsion 1 , 1 5% by weight of Silver halide emulsion 2 and 1 5% by weight of 
Silver halide emulsion 3 were mixed and added with benzothiazolium iodide in an amount of 7 x 1 0* 3 mole per mole of 
silver as a 1 weight % aqueous solution to form Mixed emulsion A for coating solution. 

({Preparation of solid microparticle dispersion of reducing agent)) 

15 

[0274] 1 0 kg of 1 ,1 -bls(2-hydroxy-3,5-dimethylphenyl)-3,5,5-trlmethylhexane as a reducing agent and 1 0 kg of a 20 
weight % aqueous solution of denatured polyvinyl alcohol (Poval MP203, manufactured by Kuraray Co., Ltd.) were 
added with 1 6 kg of water, and mixed sufficiently to form slum/. The slurry was fed by a diaphragm pump to a sand mill 
of horizontal type (UVM-2, manufactured by Imex Co.) containing zirconia beads having a mean diameter of 0.5 mm, 
20 and dispersed for 3 hours and 30 minutes. Then, the slurry was added with 0.2 g of benzothiazolinone sodium salt and 
water so that the concentration of the reducing agent became 25 weight % to obtain a solid microparticule dispersion 
of reducing agent The reducing agent particles contained in the dispersion obtained as described above had a median 
diameter of 0.42 jim and the maximum particle size of 2.0 \un or less. The obtained reducing agent dispersion was fil- 
tered through a polypropylene filter having a pore size of 10.0 pjn to remove dusts and so forth, and stored. 

25 

{(Preparation of dispersion of phosphoryl compound)) 

[0275] 1 kg of triphenytphosphine oxide as a phosphoryl compound and 1 kg of a 20 weight % aqueous solution of 
denatured polyvinyl alcohol (Poval MP203, manufactured by Kuraray Co., Ltd.) were added with 1.6 kg of water, and- 

30 mixed sufficiently to form slurry. The slurry was fed by a diaphragm pump to a sand mill of horizontal type (UVM-2, man- 
ufactured by Imex Co.) containing zirconia beads having a mean diameter of 0.5 mm, and dispersed for 3 hours and 30 
minutes. Then, the slurry was added with 0.2 g of benzothiazolinone sodium salt and water so that the concentration of 
the phosphoryl compound became 25% by weight to obtain a solid microparticle dispersion of phosphoryl compound. 
The phosphoryl compound particles contained in the dispersion obtained as described above had a median diameter 

35 of 0.45 um and the maximum particle size of 2.0 >im or less. The obtained reducing agent dispersion was filtered 
through a polypropylene filter having a pore size of 10.0 um to remove dusts and so forth, and stored. 

((Preparation of 25 weight % dispersion of organic polyhalogenated compound 2)> 

40 [0276] A dispersion was prepared in the same manner as the preparation of the 20 weight % dispersion of organic 
polyhalogenated compound 1 except that 5 kg of tribromomethyl(4*(2,4,6-trimethylphenylsutfonyl)phenyl)sulfone was 
used instead of 5 kg of tribromomethylnaphthylsulfone, diluted so that the concentration of the organic polyhalogenated 
compound became 25 weight %, and filtered. The organic polyhalogenated compound particles contained in the 
organic polyhalogenated compound dispersion obtained as described above had a median diameter of 0.38 u,m and 

45 the maximum particle size of 2.0 um or less. The obtained organic polyhalogenated compound dispersion was filtered 
through a polypropylene filter having a pore size of 3.0 urn to remove dusts and so forth, and stored. 

({Preparation of 30 weight % dispersion of organic polyhalogenated compound 3)) 

so [0277] A dispersion was prepared in the same manner as the preparation of the 20 weight % dispersion of organic 
polyhalogenated compound 1 except that 5 kg of tribromomethylphenylsulfone was used instead of 5 kg of tribro- 
momethylnaphthylsulfone and the amount of the 20 weight % aqueous solution of MP203 was changed to 5 kg, diluted 
so that the concentration of the organic polyhalogenated compound became 33 weight %, and filtered. The organic pol- 
yhalogenated compound particles contained in the organic polyhalogenated compound dispersion obtained as 

55 described above had a median diameter of 0.41 u,m and the maximum particle size of 2.0 u/n or less. The obtained 
organic polyhalogenated compound dispersion was filtered through a polypropylene filter having a pore size of 3.0 jim 
to remove dusts and so forth, and stored. The dispersion was stored at 1 0°C or less until use. 
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((Preparation ofcoating solution Lfonmagertorming Jayer_(ph 

[0278] 1 . 1 g of the 20 weight % dispersion of pigment, 1 03 g of the dispersion of silver salt of an organic acid 5 g 
of the 23 weight % aqueous solution of polyvinyl alcohol (PVA-205, Kuraray Co., Ltd.), 25 g of the 25 weight % disper- 

s sion of reducing agent, 9.4 g of dispersion of phosphoryl compound, 16.3 g in total of Polyhalogenated compound dis- 
perse 1, 2 and 3 (weight ratio = 5:1 :3), 6.2 g of the 10% dispersion of mercapto compound, 106 g of 40 weight% SBR 
latex sub,ected to purification by ultrafiltration (UF) and pH adjustment and 18 ml of the 5 weight % solution of phthala- 
zine compound, which were obtained above, were added to 10 g of Mixed emulsion A of silver halide, and mixed suffi- 
ciently to prepare a coating solution for image-forming layer. The coating solution was fed as it was to a coatinq dve in 

io such an amount that the coated amount should be 70 ml/m 2 . 

({Preparation of photothermographic material)) 

[0279] A sample of the photothermographic material, Sample 202, was prepared in the same manner as in Exarn- 
15 pie 1 except that the aforementioned materials were used. 

[0280] Samples 201 and 203-218 were prepared in the same manner as Sample 202 except that the kind and 

amount of the reducing agent and the amount of the phosphoryl compound were changed as shown in Table 2. 

[0281] Further, Samples 301 -31 6 were similarly prepared by changing the kinds and amounts of the reducing agent 

and the phosphoryl compound to those mentioned in Table 3. 
20 [0282] When a sample was prepared by using a reducing agent different from that of Sample 202, another reducing 

apnt vv^ used instead of t,1-bis(2-hydmxy-3,5-d^ used for me * orem entioned 

25 weight % dispersion of reducing agent. 

[0283] Image storabilhy of the samples was evaluated by storing each photosensitive material after heat develop- 
ment at 60°C and relative humidity of 50% for one day. and measuring change of densities A min in blank portions 
25 before and after the storage. The results are shown in Tables 2 and 3. 

{(Evaluation of photographic performance)) 

£0284] Each photographic material was fight-exposed and heat-developed (about 120°Q by using Fuji Medical Dry 
30 Laser Imager FM-DP L (provided with a semiconductor laser of 660 nm, maximum output 60 mW (IIIB)) and the 
obtained image was evaluated by using a densitometer. The results are shown in Tables 2 and 3 
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2. .J 8 cle * riy s h een , fr ° m th , 6 reSU,ts shown in Table 2 - b V ushl 9 a ^ing agent of the formula (I) and a com- 
pound having a phosphoryl group in combination, fog (Dmax) after heat development can be suppressed and increase 
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of-Dmin afterJmagastorage canbemark^ 

[0286] Because (I-3) and (I-4) are highly active, their amounts can be markedly reduced as shown in Table 2. Such 
highly active reducing agents give strong fog and hence degrade image stability after the treatment. However, by using 
a phosphoryl compound in combination according to the present invention, the fog can be suppressed, and image sta- 

5 bility after the treatment can be markedly improved at the same time. 

[0287] From the results shown in Table 3. it is also clear that the combination of a reducing agent and a phosphoryl 
compound is effective for suppression of fog and improvement of image storability. 

(Example 3) 

10 

[0288] Structures of the compounds used in Example 3 are shown below. 



Compound 



G 



15 
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Dye A 



25 
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Sensitizing dye A 
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15 



20 



Compound D 



^ OH CH 3 O 
CHa | | 3 II CH, 
^CHCH— CCH 2 OCCH C 



to Conpound E 



CaFiTSOjNCHaCOOK 
C 3 Hy 

Conpound S 
H 

H 

Conpound F 

CH 3 ^^COOH 

^^COOH 
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{{Preparation of PET support)) 

35 [0289] Using terephthalic acid and ethylene glycol, PET having an intrinsic viscosity IV of 0.66 (measured in phe- 
nol/tetrachloroethane = 6/4 (weight ratio) at 25°C) was obtained in a conventional manner. The PET was pelletized, and 
the pellets were dried at 130*0 for 4 hours, melted at 300°C, extruded from a T-die, and quenched to prepare an 
unstretched film having such a thickness that the film thickness after thermal fixation should become 120 ujn. 
[0290] The film was stretched along the longitudinal direction by 3.3 times using rollers having different peripheral 

40 speeds and then stretched along the transverse direction by 4.5 times using a tenter. In this case, the temperatures 
were 1 1 0°C and 130°C, respectively. Thereafter, the film was subjected to thermal fixation at 240°C for 20 seconds and 
relaxed by 4% along the transverse direction at the same temperature. Then, after chucks of the tenter were released, 
the both edges of the film were knurled, and the film was rolled up at 4.8 kg/cm 2 to provide a roll of PET support having 
a width of 2.4 m, length of 3500 m and thickness of 120 urn. 

45 

{(Coating of undercoat)) 

[0291 ] Undercoat layer (a) and Undercoat layer (b) having the following compositions were applied successively on 
both sides of the PET support obtained above, and each dried at 1 80°C for 4 minutes. Thickness of Undercoat layer (a) 
so was 2.0 urn. 
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(1) Composition of Undercoat layer (a) 


5 


Polymer latex (A) (core shell type latex comprising 90 wt% of core and 10 wt% of 


3.0 g/m 2 as solid content 




shell, core: vinylidene chloride/methyl acrylate/methyl methacrylate/acryloni- 






trile/acrylic acid = 93/3'3/0. 9/0.1 (wt%). shell: vinylidene chlo rids/methyl acr- 






ylate/melhyl metnacrylate/acrylonitrile/acrylic acid = 88/3/3/3/3 (wt%), weight average 




10 


molecular weigh:: 38000) 




2,4-Dichloro-G-hydroxy-S-triazine 


23 mg/m 2 




Matting agen: (polystyrene, mean diameter; 2.4 \im) 


1.5 mg/m 2 



15 



(2) Composition of Undercoat layer (b) 

Deiomzed gelatin (Ca 2 " 1 " content; 0.6 ppm, jelly strength; 230 g) I 50 mg/m 2 



{{Formation of back teyer» 

25 [0292] The following eiectroconductive layer and protective layer were successively applied to one side of the PET 
support provided with tte two undercoat layers obtained above, and each dried at 180°C for 4 minutes to prepare a 
back layer. 



30 



(1) Composition of eiectroconductive layer 


Julimer ET-410 (Nihon Junyafcu Co., Ltd.) 


96 mg/m 2 


Alkali-treated gelatin (molecular weight; about 10000, Ca 2+ con- 


42 mg/m 2 


tent; 30 ppm) 




Deionized gelatin (Ca 7 * content; 0.6 ppm) 


B mg/m 2 


Compound G 


0.2 mg/m 2 


Polyoxyethylene phenyl ether 


10 mg/m 2 


Sumitex Resin M-3 (water-soluble melamine resin, Sumitomo 


1 8 mg/m 2 


Chemical Co., Ltd.) 




Dye A 


Amount giving optical density of 1 .2 at 783 nm 


Sn<VSb (weight ratio: 9/1 . acicular grains, short axis/long axis = 


160 mg/m 2 


20-30, ishihara Sangyo Kaisha, Ltd.) 




Matting agent (Polymethyl methacrylate, mean particle size: 5 


7 mg/m 2 


um) 





50 



(2) Composition of protective layer 


Polymer latex (B) (copolymer of methyl methacrylate/styrene/2-ethylhexyl acr- 
ylate/2-hydroxyethylethyl meth aery late/acrylic acid = 59/9/26/5/1 (wt%)) 


1000 mg/m 2 as solid content 
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(continued) 






(2) Composition of protective layer 




Polystyrenesulfonate (molecular weight: 1000-5000) 


2.6 mg/m 2 


5 


Cellosol 524 (Chukyo Yushi Co., Ltd.) 


25 mg/m 2 




Sumitex Resin M-3 (water-soluble melamine compound, 






Sumitomo Chemical Co., Ltd.) 


21.8 mg/m 2 



10 

«Heat treatment during transportation)) 



(1) Heat treatment 

is [0293] The PET support with back layers and undercoat layers prepared as described above was subjected to heat 
treatment by Introducing it into a heat treatment zone having a total length of 200 m set at 1 60°C, and transporting it at 
a tension of 3 kg/cm 2 and a transportation speed of 20 m/minute. 

(2) Post-heat treatment 

20 

[0294] Following the aforementioned heat treatment, the support was passed through a zone at 40°C for 15 sec- 
onds, and rolled up. The rolling up tension for this operation was 10 kg/cm 2 . 

({Preparation of coating solution for image-forming layer)) 

25 

(1) Preparation of organic acid silver salt dispersion 

[0295] Behenic acid (87.6 g, product name: Edenor C22-85R, Henkel Corp.), distilled water (423 ml), 5 md/L 
NaOH aqueous solution (49.2 ml) and tert-butyl alcohol (120 ml) were mixed and allowed to react at 75°C for 1 hour 

30 with stirring to prepare a sodium behenate solution. Separately, an aqueous solution of (206.2 ml) of silver nitrate (40.4 
g) was prepared and maintained at 10°C. A reaction vessel containing distilled water (635 ml) and tert-butyl alcohol (30 
ml) were maintained at 30°C, and added with the whole volumes of the sodium behenate solution and the aqueous sil- 
ver nitrate solution at constant flow rates over 62 minutes and 10 seconds, and 60 minutes, respectively. This operation 
was designed so that only the aqueous silver nitrate solution was added for 7 minutes and 20 seconds after starting the 

35 addition of the aqueous silver nitrate solution. Then, addition of the sodium behenate solution was started so that only 
the sodium behenate solution was added for 9 minutes and 30 seconds after the completion of the addition of the aque- 
ous silver nitrate solution. During this procedure, the internal temperature of the reaction vessel was maintained at 
30°C. and controPed so that the mixture temperature was not raised. Piping of the sodium behenate solution addition 
system was warned by a steam tracing, and steam amount was controlled so that the solution temperature at the outlet 

40 ol addition nozzle tip became 75°C. Further, piping of the aqueous silver nitrate solution addition system consisted of a 
double pipe system, and was cooled by circulating cooled water outside the double pipe. The addition points of the 
sodium behenate solution and the aqueous silver nitrate solution were symmetrically located with respect to a stirring 
axis, and the heights thereof were controlled so as not to contact with the reaction mixture. 

[0296] After the completion of the addition of the sodium behenate solution, the mixture was left at that temperature 
45 for 20 minutes with stirring so thai the temperature of the mixture was lowered to 25°C. Thereafter, the solid content was 
separated by centrifugal filtration, and washed with water until the conductivity of the filtrate became 30 uS/cm. The 
solid content obtained as described above was not dried but stored as a wet cake. 

[0297] The shape of the obtained silver behenate grains was analyzed by electron mlcrophotography. The obtained 
grains were scale crystals having an average projected area diameter of 0.52 um, an average grain thickness of 0.14 

so u.m, and a variation coefficient of 15% for average diameter as spheres. 

[0298] To the wet cake corresponding to 100 g of dry solid content 7.4 g of polyvinyl alcohol (trade name: PVA-21 7, 
average polymerization degree: about 1700) and water were added to make the total amount 385 g, and the resulting 
mixture was preliminarily dispersed in a homomixer. Then, the preliminarily dispersed stock solution was treated three 
times in a dispersing machine (trade name: Microfluidizer M-1 10S-EH, manufactured by Mlcrofluldex International Cor- 

55 poration, using G1 0Z interaction chamber) under a pressure controlled to be 1 ,750 kg/cm 2 to obtain a silver behenate 
dispersion as organic acid silver salt dispersion. During the cooling operation, a desired dispersion temperature was 
established by providing coiled heat exchangers fixed before and after the interaction chamber and controlling the tem- 
perature of the refrigerant. 
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— [0^] _Tte silver^^ were~- 
grains having a volume weighted mean diameter of 0.52 urn, and a variation coefficient of 15%. The grain size was 
measured by Master Sizer X manufactured by Malvern Instruments Ltd. Further, when the grains were evaluated by 
electron mlcrophotography, they were grains having a ratio of long axis length and short axis length of 1 .5, a grain thick- 
> ness of 0.1 4 jim, and an average aspect ratio (ratio of circular diameter of projected area of grain and grain thickness) 
of 5. 1 , 

(2) Preparation of photosensitive silver halide emulsion 

o [0300] In 700 ml of water, alkali-treated gelatin (calcium content: 2700 ppm or less, 1 1 g), potassium bromide (30 
mg) and sodium benzenethiosulfonate (1 0 mg) were dissolved. After the solution was adjusted to pH 5.0 at a tempera- 
ture of 40°C, 1 59 ml of an aqueous solution containing silver nitrate (1 8.6 g) and an aqueous solution containing 1 molfl 
of potassium bromide, 5 x 10* mol/l of (NH 4 ) 2 RhCI 5 (H 2 0) and 2 x 10 5 mol/l of ^IrCfe were added by the control dou- 
ble jet method over 6 minutes and 30 seconds white pAg was maintained at 7.7. Then, 476 ml of an aqueous solution 
containing silver nitrate (55.5 g) and an aqueous solution containing 1 mol/l of potassium bromide and 2 x 10" 5 mol/l of 
KalrClg were added by the control double jet method over 28 minutes and 30 seconds while pAg was maintained at 7.7. 
[0301] Then, the pH was lowered to cause coagulation precipitation to effect desalting, Compound A (0.1 7 g) and 
low molecular weight gelatin having an average molecular weight of 15,000 (calcium content: 20 ppm or less 51 1 g) 
were added, and pH and pAg were adjusted to 5.9 and 8.0, respectively. The grains obtained were cubic grains having 
an average gram size of 0.08 urn, a variation coefficient of 9% for projected area and a [100] face ratio of 90%. 
[0302J The temperature of the photosensitive silver halide grains obtained as described above was raised to 60°C 
and added with sodium benzenethiosulfonate (76 u/nol per mole of silver). After 3 minutes, triethyrthiourea (72 nmol) 
was further added, the grains were ripened for 100 minutes, then added with 5 x 10" 4 mol/l of 4-hydroxy-6-methyl- 
1 ,3.3a.7-tetrazaindene, and cooled to 40°C. Then. Sensitizing Dye A and Compound B were added In amounts of 12 8 
x 10 moi and 6.4 x 1fj 3 mol per mole of the photosensitive silver halide with stirring while the emulsion was main- 
tained at 40°C. After 20 minutes, the emulsion was quenched to 30°C to complete the preparation of photosensitive sil- 
ver halide emulsion. 

(3) Preparation of solid microparticle dispersion of ultrahigh contrast agent 

[0303] An ultrahigh contrast agent (Nucleating agent A, 1 0 g) was added with polyvinyl alcohol (2 5 g, PVA-21 7 
produced by Kuraray Co., Lid.) and water (B7.5 g), and the mixture was thoroughly stirred to form slurry. The slurry was' 
left for 3 hours. Then, 0.5 -mm zirconia beads (240 g) were prepared and put together with the slurry into a vessel The 
contents in the vessel were dispersed in a dispersing machine (1/4G Sand Grinder Mill, manufactured by Imex Co ) for 
1 0 hours to prepare a solid microparticle dispersion. In this dispersion, 80 wt% of the microparticles had a particle size 
of from 0.1 to 1.0 urn, and the average particle size was 0.5 um. 

(4) Preparation of soDd microparticle dispersion of reducing agent 

[0304] To 1 ,1 ^is(2-hydroxy-3,5-dimethylphenyl)-3,5,5-trimethylhexane (25 g), a 20 weight % aqueous solution of 
MP Polymer (25 g, MP-203, produced by Kuraray Co.. Ltd.), Safinol 104E (Nisshin Kagaku Co.. Ltd., 0.1 g), methanol 
(2 g) and water (48 ml) were added, and the mixture was thoroughly stirred to form slurry. The resulting slurry was left 
for 3 hours. Then, 1 -mm zirconia beads (360 g) were prepared and put together with the slurry into a vessel The con- 
tents in the vessel were dispersed in a dispersing machine (1/4G Sand Grinder Mill, manufactured by Imex Co.) for 3 
45 hours to prepare a solid microparticle dispersion of reducing agent. In this dispersion, 80 weight % of the grains had a 
particle size of from 0.3 to 1 .0 um. 

(5) Preparation of solid microparticle dispersion of polyhalogenated compound 

so [0305] Polyhalogenated compound A (30 g) was added with MP Polymer (4 g, MP-203, produced by Kuraray Co 
Ltd.), Compound C (0.25 g) and water (66 g), and the mixture was thoroughly stirred to form slurry. Then. 0 5-mm zir- 
conia silicate beads (200 g) were put together with the slurry into a vessel. The contents in the vessel were dispersed 
in a dispersing machine (1/1 6G Sand Grinder Mill, manufactured by Imex Co.) for 5 hours to prepare a dispersion of 
Polyhalogenated compound A. In this dispersion, 80 weight % of the microparticles had a particle size of from 0 3 to 

55 1 .0 jim. 

£306] A solid microparticle dispersion of Polyhalogenated compound B was aJso prepared in the same manner as 
that for Polyhalogenated compound A. The microparticles in this dispersion had a similar particle size. 
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(6) Preparation of solid microparticle dispersion of zinc compound ___ — — . 

[0307] Compound 2 (30 g) was added with MP Polymer (3 g, MP-203, produced by Kuraray Co., Ltd.) and water 
(87 ml), and the mixture was thoroughly stirred to form slurry. The slurry was left for a hours. Then, the slurry was 
5 treated in the same manner as the preparation of the solid microparticle dispersion of reducing agent mentioned in the 
above (4) to prepare a solid microparticle dispersion of zinc compound (Compound Z). In this dispersion, 80 weight % 
of the microparticles had a particle size of from 0.3 to 1 .0 urn 

(7) Preparation of coating solution for image-forming layer 

w 

[0308] The following components were added to the dispersion of silver salt of an organic acid (silver behenate) 
prepared in the above (1) in the specified amounts per 1 mole of silver in the dispersion, and added with water to pre- 
pare a coating solution for image-forming layer. 



15 





rnoiosensiuve silver iicuiuc tJiiiujoiun uulcuiicu in uio 
above (2) 


0 05 mole as Aa 


20 


Solid microparticle dispersion of nucleating agent 
obtained in the above (3) 


17.1 gas solid 




Solid microparticle dispersion of reducing agent obtained 
in the above (4) 


166 g as solid 


25 


Polyhalogenated compound dispersion A obtained In the 
above (5) 


0.06 mole as solid 




Polyhalogenated compound dispersion B obtained in the 
above (5) j 


0.02 mole as solid 


30 


Solid microparticle dispersion of zinc compound obtained 
in the above (6) 


10.5 g as solid 




Binder: LACSTAR 3307B (SBR latex, produced by Dai- 
Nippon Ink & Chemicals, Inc., glass transition tempera- 
ture: 17°C) 


470 g as solid 


35 


Sodium ethanethiosulfonate 


22. mmole 




5-Methylbenzotriazole 


1.36 g 




Polyvinyl alcohol (PVA-235. Kuraray Co., Ltd) 


12.1 g 


40 


6-lsopropytphthalazine 


16.5 g 




Sodium dihydrogenorthophosphate dihydrate 


0.37 g 




Dye A 


Amount giving optical density of 0.3 at 783 nm (about 
0.50 g) 



45 

{{Preparation of coating solution for protective layers on image-forming side)) 



(1) Preparation of coating solution for protective layer (a) on image-forming side 

so [0309] A polymer latex solution containing copolymer of methyl methacrylate/styrene/2-ethyIhexyl acrylate/2- 
hydroxyethyl methacrylate/acryfic acid = 58.9/8.6/25.4/5.1/2 (wt%) (glass transition temperature: 57°C, solid content: 
21.5 weight %, average particle diameter 120 mm, containing Compound D as a film-forming aid in an amount of 15 
weight % relative to solid content of the latex, 956 g) was added with water, Compound E (1 .62 g). Compound S (3. 15 
g), matting agent (polystyrene particles, average diameter 7 urn, variation coefficient of 8% for average particle size, 

55 1 .98 g) and polyvinyl alcohol (PVA-235, Kuraray Co., Ltd., 23.6 g) and further added with water to form a coating solu- 
tion for protective layer (a) on image-forming side. 
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(2) Prep aration of coatin g solution for prote^ejayerjb)j>n.imagfi z formlng side 



to 



[031 0] A polymer latex solution containing copolymer of methyl methacrylate/styrene/2-ethylhexyl acrylate/2- 
hydroxyethyl methacrylate/aoylic acid = 58.9/8.6/25.4/5.1/2 (wt%) (glass transition temperature: 54«C, solid content- 

5 21.5 weight %, average particle diameter: 70 nm, containing Compound D shown In (6-1 ) as a film-forming aid in an 
amount of 15 weight % relative to solid content of the latex, 630 g) was added with water, 30 weight % solution of car- 
nauba wax (Cellosol 524, Chukyo Yushi Co.. Ltd.. 650 g), Compound E (0.72 g). Compound F (7.95 g). Compound S 
(0.90 g). which were mentioned in the above (1 ). matting agent (polystyrene particles, average diameter 7 urn 1 1 8 a) 
and polyvinyl alcohol (PVA-235. Kuraray Co.. Ltd.. 8.30 g) and further added wrth water to form a coating solution to 

io protective layer (b) on Image-forming side. a 

((Preparation of photothermographic material)) 

[0311] On the side opposite to the side provided with the back layer of the aforementioned PET support subjected 
o the heat treatment during transportation, i.e., the side of the support coated with Undercoat layer (a) and Undercoat 
layer (b). the coating solution for image-forming layer was coated so that the coated silver amount became 1 6 g/m 2 
Further, the coating solution for Protective layer (a) for image-forming surface was coated on the image-forming layer 
simultaneously with the coating solution for image-forming layer as laminated layers, so that the coated solid content of 
the polymer latex became 1.31 g/m 2 . Then, die coating solution for Protective layer (b) for image-forming surface was 
coated on the coated layer, so that the coated solid content of the polymer latex became 3.02 g/m* to prepare a photo- 
thermographic material. The film surface pH of the obtained photothermographic material on the Image-forming side 
was 4.9. and the Beck's smoothness was 660 seconds. Asforthe opposite surface, the film surface pH was 5.9 and the 
Beck's smoothness was 560 seconds. 

[031 1 2] Samples were prepared with various kinds and coated amounts of phenolic reducing agents (compounds of 
the formula (I)) and compounds of the formulas (II). (III). (IV) and (V) as in Example 1 so that the samples gave sub- 
stantially comparat.ve development density to the above sample, and they are evaluated tor image storability. 

((Evaluation)) 
30 (1) Light exposure 

[0313] Eech photothermographic material was fight exposed for 2 x 10" 8 seconds by using a laser light-exposure 
apparatus of single channel cylindrical inner surface type provided with a semiconductor laser with a beam diameter 
(1/2 of FWHM of beam intensity) or 12.56 urn, laser output of 50 mW and output wavelength of 783 nm. The exposure 
time was adjusted by controlling the mirror revolution number, and exposure was adjusted by changing outpuL The 
overlap coefficient of the light exposure was 0.449 
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(2) Heat development 

[0314] The light-exposed phototheimographic material obtained in the above (i ) was heat-developed by using a 
heat-developing apparatus as shown in Fig.1. in which the rollersurface material of the heat development section was 
composed of silicone rubber, and the flat surface consisted of Teflon non-woven fabric. The heat development was per- 
formed at a transportation linear speed of 20 mm/second In the preheating section at 90-1 1 0»C for 15 seconds (driving 
units of the preheating section and the heat development section were independent from each other, and speed differ 
ence as to the heat development section was adjusted to -0.5% to -1%), in the heat development section at 120°C for 
20 seconds, and in the gradual cooling section for 15seconds. The temperature precision as for the transverse direction 
was ± 1 °C. 

(3) Evaluation of heat-developed Image storability after storage in dark place 

[0315] The photothermographic materials subjected to light exposure and heat development were evaluated in the 
same manner as in Example 1. 

[0316] As a result, it became clear that the photothermographic materials of the present invention showed more 
supenor performance compared with comparative examples, and even ultrahigh contrast photothermographic materials 
showed supenor image storability comparable to that observed in Example 1 . 
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— - -(Example 4) — 

[0317] Fourteen kinds of photothermographic materials were prepared by replacing compound (II-2) in Sample 1 02 
with an equimolar amount of each of the compounds mentioned in Table 4. Each photothermographic material was 
5 evaluated for image storability (A Dmin) in the same manner as in Example 1 . The results are shown in Table 4. 



Table 4 



70 



20 



25 



Sample No. 


Compound used in com- 
Dination wrtn reducing 
agent 


Image storability ADmin 


Note 


401 


II-56 


0.039 


Invention 


402 


II-57 


0.034 


Invention 


403 


II -58 


0.030 


Invention 


404 


11-61 


0.022 


Invention 


405 


II-62 


0.018 


Invention 


406 


II- 64 


0.029 


Invention 


407 


II -66 


0.040 


Invention 


408 


II -69 


0.020 


Invention 


409 


11-71 


0.027 


Invention 


410 


II-77 


0.039 


Invention 


411 


II-81 


0.028 


Invention 


412 


11-84 


0.037 


Invention 


413 


11-85 


0.034 


Invention 


414 


II -88 


0.037 


Invention 



[0316] When a phosphoryl compound having a substituent at the o-position of phenyl group was used, superior 
35 image storability was obtained. 

(Example 5) 

[0319] A sample of photothermographic material, Sample 501 , was prepared in the same manner as that for Sam- 
ple 105 prepared in Example 1, except that the SBR latex used for the photosensitive layer of Sample 105 in Example 
1 was replaced with the same weight of latex of styrene (70.5)/butadiene (26.5)/acryfic acid (3) copolymer (Tg: 23°C, 
average particle size: 92 nm). 

[0320] The surface condition of the coated sample was confirmed to be transparent by visual observation. In Sam- 
ple 502, which corresponded to Sample 501 not containing Compound (11-2), it was confirmed that the film-forming 
property and transparency were degraded and haze was increased because a high Tg binder was used. Therefore, it 
was confirmed that Compound (11-2) also played a role of a ptasticizer. 
[0321] Change of color tone in Samples 501 and 502 was also evaluated. 

((Evaluation of Color tone)) 
so 

[0322] Each photographic material was light-exposed and heat-developed (about 1 20°C) by using Fuji Medical Dry 
Laser Imager FM-DP L (provided with a semiconductor laser of 660 nm, maximum output: 60 mW (II IB)), and visible 
absorption spectrum of a portion having a density of 1.0 in the obtained image was determined to obtain chromaticity 
coordinates in the L*a*b* color space using an F2 fluorescent lamp as a light source. Then, the sample after the treat- 
55 ment was left for one day under fluorescent lighting (1000 lux, 30°C, 80%) , and the chromaticity coordinates were 
determined for the same portion as the portion where the chromaticity coordinates were obtained before irradiation. 
Color difference AEab* before and after the irradiation of fluorescent lighting to obtain the magnitude of color tone 
change caused by the irradiation of fluorescent lighting. If the value of Sample 502 was taken as 1 00, the value of Sarn- 
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pie 501_was 3Q. Thus, _it was^fhrne^^ a co mpound of the 

present invention. 

(Example 6) 

[0323] The photothermographic material of Example 2 according to the present invention was cut into sheets of B4 
size, and 151 sheets of photothermographic material 1 in B4 size were stacked, packaged with an inner packaging 
material made of polypropylene, and further packaged with an outer packaging material composed of an aluminum 
sheet coated with polypropylene over the outside of the inner packaging material as shown in Fig.2. The air space was 
adjusted to be 33% or 10% by controlling the gas sucking pressure when the Inner packaging material was packaged 
with the outer packaging material. K y 

[0324] The space ratio was calculated as follows. The volume of the outer packaging material (A) was obtained by 
immersing the packaged material in water. Then, the packaged material was opened, and the specific gravity of the 
inner packaging materia] was obtained to calculate its volume (B). Finally, from the thickness of the stacked photosen- 
sitive matenal (C) and the area of the sheets (D), the volume of the photothermographic material was obtained 
( E = D x C ) . and the space ratio was obtained as a value of (A - B - E)/A x 1 00 ). Further, the packaging with the outer 
packaging matenal was performed under a nitrogen partial pressure of 80% so that the nitrogen partial pressure In the 
outer packaging material became 80%. Further, the packaging was performed so that the humidity in the package was 
40% RH by selecting the atmosphere. The humidity in the package was measured by using a hygrometer inserted into 
a small hole opened In the outer packaging material after the photosensitive material was left at 25»C for 10 days. 
[0325] Then, the material was stored in the aforementioned state at 40°C for 10 days. The photothermographic 
matenals before and after the storage were light-exposed and heat-developed (about 120*C) by using Fuji Medical Dry 
Laser Imager FM-DP L (provided with a semiconductor laser of 660 nm, maximum output 60 mW (IIIB)) and the 
obtained images were evaluated by using a densitometer. 

[0326] Change in the optical density before and after the storage was calculated. As a result it was found that a 
smaller space ratio gave a smaller change in optical density. 



Claims 

30 1 



A photothermographic material comprising, on one side of a support, a photosensitive silver halide, a non-photo- 
sensitive silver salt of an organic add, a reducing agent for silver ions and a binder, which is characterized by con- 
taining one or more phenol compounds as the reducing agent and one or more compounds satisfying at least one 
of the following requirements A and B in combination: 
A: the hydrogen bond formation rate constant Kf Is 20-4000, 

B: the chemical structure is represented by the following formula (II), (III), (IV) or (V), or has a phosphoryl group: 







I 




(ii) 


(in) 








(IV) 


tv) 



wherein: 

55 



in the formula (II), R 21 and R 22 independently represent an alkyl group, and R 23 represents an alkyl group an 
aryl group or a heterocyclic group, and two or more of R 21 , R 22 and R 23 may be taken together to form a ring- 
in the formula (III), R J ' and R 32 independently represent an alkyl group, an aryl group or a heterocyclic group' 
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and R^-and-R^-may-be taken together-toiorm ajing; 

in the formula (IV), R 41 and R 42 independently represent an alkyl group, an aryl group or a heterocyclic group, 
R 43 represents an alkyl group, an aryl group, a heterocyclic group or -NfR 44 )^ 45 ) where R 44 and R 45 inde- 
pendently represent an alkyl group, an aryl group or a heterocyclic group, and two or more of R 4 \ R 42 , R 43 , 
R 44 and R 45 may be taken together to form a ring; and 

in the formula (V) , R 51 , R 52 , R 53 , R 54 and R 55 independently represent a hydrogen atom or a substituent and 
two or more of R 51 , R 52 , R 53 , R 54 and R 55 may be taken together to form a ring. 

2. The photothermographic material according to Claim 1, wherein the phenol compound is an o-polyphenol com- 
pound 

3. The photothermographic material according to Claim 2, wherein the o-polyphenol compound is a compound rep- 
resented by the following formula (I): 




"(II 



wherein R 1 . R 2 , R 3 . R 4 , R 5 , R 8 . R 7 and R 8 Independently represent a hydrogen atom or a group that can substitute 
on a benzene ring, and L represents a group -S« or a group -CHR 9 - where R 9 represents a hydrogen atom or an 
alkyl group. 

4. The photothermographic material according to Claim 3, wherein, in the compound represented by the formula (I), 
R 2 , R 4 , R 5 and R 7 are hydrogen atoms, R 1 and R e independently represents an alkyl group, R 3 and R 6 independ- 
ently represents an alkyl group, and L is -CHR 9 -. 

5. The photothermographic material accorcfing to Claim 4, wherein R 1 and R d Independently represent a secondary 
or tertiary alkyl group. 

6. The photothermographic material according to any one of Claims 1 -5, wherein the hydrogen bond formation rate 
constant Kf is 70 to 4000. 

7. The photothermographic material according to any one of Claims 2-5. which contains one or more o-polyphenol 
compounds as the reducing agent and one or more compounds having a phosphoryl group in combination. 

8. The photothermographic material according to Claim 7, wherein the compound having a phosphoryl group is a 
compound represented by the following formula (VI): 

0 

R 63 



(VI) 



wherein R 6 \ R 62 and R 63 independently represent an alkyl group, an aryl group, an aralkyl group, an alkoxy group, 
an aryloxy group, an amino group or a heterocyclic group. 
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Fig. 2 




30OCID: «6P 1 09631 0A2_l_> 



81 



1 



(19) 



Europaisch s Patentamt 
Europ an Patent Office 



■III 



Off ic ur peen des brevets 



(11) 



EP 1 096 310 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) 


Dale ol publication A3: 


(51) lntCl7: G03C 1/498 




19.06.2002 Bulletin 2002/25 










02.05 2001 Bulletin 2001/18 




(21) 


Application number: 00123310.5 




(22) 


Dale ol filing 26.10.2000 




(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Yoshloka, Yasuhiro 




MC NL PT SE 


Minaml-ashigara-shl, Kanagawa 250-0193 (JP) 




Designated Extension States: 


• Suzuki, Makoto 




ALtTLVMK ROSI 


Minaml-ashlgara-ehl, Kanagawa 250-0193 (JP) 


(30) 


Pnorrty 26.10.1999 JP 30434799 


(74) Representative: HOFFMANN -EITLE 




28.01.2000 JP 2000020744 


Patent- und Rechtsanwalte 






Arabellastrasse 4 


(71) 


Applicant FUJI PHOTO FILM CO., LTD. 


81925 Mflnchen (DE) 




Kanagawa-ken. 250-0193 (JP) 





(54) Photothcrmographic material 

(57) Disclosed is a photothermographic material comprising, on one side of a support, a photosensitive silver hallde, 
a non-photosensitive silver salt of an organic acid, a reducing agent for silver ions and a binder which is characterized 
by containing one or more phenol compounds as the reducing agent and one or more compounds satisfying at least 
one of the following requirements A and B in combination: 
A: the hydrogen bond formation rate constant Kf is 20*4000, 

B: the chemical structure is represented by the following formula (II), (III), (IV) or (V) (R 21 and others represent an aikyl 
group etc.). or has a phosphoryl group. According to the present invention, there is provided a photothermographic 
material that can provide sufficient image density at practical reaction temperatures (specifically 1 00-1 40° C) with prac- 
tical reaction times (specif catty 1 -30 seconds), and can sufficiently suppress coloration of blank portions during storage 
in the dark after development. 
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